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I I PRACTICAL WIRELESS May, 1961 

NEW ! 10,000 O.P,V 
FULL SCALE RANGES: 
DC VOLTS: 0-6; 0 -30; 0 -120; 
0- 600; 0 -1200. 
AC VOLTS: 0-6; 0-30; 0 -120; 
0-600; 0 -1200. 
DC CURRENT: 0 -120 uA; 0 -12M; 
0 -300M. 
RESISTANCE: 0-20K; 0 -3 Meg. 
DECIBELS: -20 to +63 in five 
scales. 
CAPACITY: 50 uuf to .01 of and 
.001 of to .15mF. 
OUTPUT RANGES: 0-6; 0 -30; 
0-120; 0-600; 0 -1200. 

COMPLETE HEADPHONE & 
MICROPHONE 
ASSEMBLY. A 
must for every 
constructor and 

Ham ", consists 
of moving coil 
padded head- phones and 

"press to talk" microphone. 
10/-. P. & P. 3/6. 

R.C.A. COMMUNICATION 
RECEIVER AR-88 D. Range: 
540 kc /s-32Mc /s in 8 bands. 
Undoubtedly the finest com- 
munication receiver ever pro- 
duced for service and laboratory 
use. Now Relda's exclusive pur- 
chase enables you to obtain this 
Rolls -Royce of communication 
receivers at the lowest price ever 
offered. Fully guaranteed. FEW 
ONLY AT £39.10.0, carr. 50/ -. 

WIRELESS SET No. 19 

Incorporates TX /RX covering 2-8 
Mc /s (37.5 -150 metres). and inter- 
com. amplifier. 500 microamp 
check and tuning meter. circuit 
and instruction book. 

ONLY 85 / -, Carr. 10/ -. 

HI -FI HEADPHONES 
These miniature Hi- 

Fi phones 
use high quality 
permanent 
magnetic 
speakers 
with regu- 
latedvoice 
coll. The 
softrubber 

gear moulds give correct spacing 
for optimum acoustic load. Each 
unit has a built -in miniature Hi- 
Fi transformer to ensure the 
finest music and voice reproduc- 
tion. Supplied free Is a small 
transformer unit which steps 
impedance up to 4000 ohms. 
Only 15/- P. & P. 2/6. 
Standard High Resistance 
Phones. 12/8. P. & P. 2/6. 

. MULTI -TESTER ON BOTH AC & DC 
MODEL. EP -10K OUTPERFORMS INSTRUMENTS MANY TIMES 
ITS SIZE AND PRICE! 
UNBELIEVABLE BARGAIN! 
A revolutionary new Multi- Tester. A complete wired and tested 
Instrument (not a kit) incorporating extra large ai in. meter face and 
unique slide range switch. Can be conveniently carried in the pocket 
and features unusually sensitive 10.000 ohms per volt AC -DC meter. 
1 per cent precision resistors. and largest meter ever placed on an 
instrument this size. Single, easy to use range selector switch, can be 
appreciated by the novice and engineer alike. Complete with colour 
coded 
Size: 4iex 30 xlin. Model EP -í0K ONLY £5 -19 -6 P. & P. 3/8. 

PORTABLE SOLDERING IRONS 
MODEL SP -I. 30 watt Portable 
Hand Soldering Iron. The latest - smallest - coolest 30 watt iron available. Especially 
suited for precision wiring. 
Hi ;Ply stable heat characteris- 
tics assure long life and safety 
in use. Features a removable handle that may be used to cover the tip and barrel to permit the iron to be carried safely even while hot. Supplied complete with vinyl bag, lead and plug. Only 18/9. P. & P. 1/3. 

. 
SLIM CRYSTAL MICROPHONE 

MODI :I. 100 -('. A unique design offering 
tremendous value. Has detachable 7 ft. shiel- 
ded cable and muting switch. Smooth wide 
range response 60- 10.000 CPS. Sensitivity: 
52 db. High impedance. Satin chrome finish 
metal case. Only 32/8. P. & P. 2/6. 

SUB -MINIATURE TRANSFORMERS 
Here is outstanding value in 
transistor transformers consis- 
ting of one Driver Transformer 
and one Output Transformer. 
Ideal pair for miniature transis- 
tor portables. etc. 
Driver Model LT49: Primary: 
20k: Secondary: lk. Centre Tap- 
ped. Ratio: : 1. 
Output Model LT700: Primary: 
1.2K. Centre Tapped. Output: 
3.2 ohms. Ratio: 2 : 1. Complete with 
detailed instructions. Only 9/8 per pair. P. & P. 1/6. 

TELEPHONE PICK -UP COILS 
MODEL FC-8 Induction Pick -up 
coils enabling conversations to 
be picked up without tapping of 
wires or special telephone 
circuits. No electrical con- 
nections! Simply place tele- 
phone on the pick -up platform 
and connect lead to the Input of 
any medium gain amplifier or 
direct to any tape. disc, or wire 

recorder. The coil is elec rostatically shielded to minimise 
hum pick -up. Brand new complete with 5ft. shielded cable. 
FC -8 only. 18/- plus 1/6 P. & P. 

MORSE ('ODE SET 
WITII IHEAI)PHONES 

Complete morse code set. 
includes headphones, morse 
key, buzzer, pitch control, 
internal battery. Magnifi- 
cent appearance and housed 
in portable wooden case 
with carrying strap. Sup- 
plied complete and ready 
tor immediate use. 

ONLY 19/8. Carr. 4/6. 

AERIAL VARIOMETERS 
These magnificent 
instruments will 
enable you to 
receive maximum 
signal strength on 
all S.W. receivers. 
Precision calf - 
brated control. 
12/8. P. & P. 2/6. 

B(' -221 HETERODYNE CRYS- 
TAL CONTROLLED FRE- 

QUENCY METERS 
Freq. range: 125 Ke /s to 20 Mc /s. 
Calibration: Individual Callera- 
tlon Books and numerous Crystal 
Check Points. Accuracy: -0.01':, 
or 25 cycles. Power supplies: 6 v. 
and 135 v. batteries. Size 14 x 10* 
x 91in. Weight 43 lbs. Offered for 
the first time at the ridiculous 
price of only 225. Carriage Paid. 
POCKET VOIT 
TEST METER 
Two D.C. ranges: 
o -250 v. and 0- 
25 V. Complete 
with test prods, 
and leather case. 
Very limited 
quantity. Only 
12/8. P. & P. 1/6. 

ACCUMULA- 
TORS. 2 volts 16 
A.H. (unspillable). 
Ideal for 6 and 12 
volts supply. etc. 
Brand new. Original 
cartons. Size 41n. x 
lin. x 2ín. 5/8 each. 
P. & P. 1/6, 3 for 15 /-. 
P. & P. 3/6, 6 for 
27/8. P. & P. 5/ -. 

PORTABLE TRANS /REC. 
A self -con- No. 18 

t a i n e d 
Trans/Re- 
ceiver for 
Telephone 
and C.W. 
Range ap- prox. 10 
miles. Freq. 
6 -9 Mc /s. (50- 
33.8 metres). 
Valve line- 
up: 3 ARP - 
12. 2 AR-8, 1 

ATP9. Complete with aerial. 11.7% 
and L.T. meter and all acces- 
sories. Weight 20 lbs. Size 8 x 10 x 
17ín. ONLY 80 / -. Carr. 10 / -. 

Relda Breaks the Tape Recorder Price Barrier! 
NEW! MODEL TR -125 TRANSISTORISED PORTABLE TAPE RECORDER 
Size only 6 x 8I x 211n. and weighs a mere 21 lbs. Fully transistorised, complete with 
mike, earphone, built -in speaker and amplifier. Powered by three inexpensive bat- 
teries. Twin track recording at 31 I.P.B. for maximum economy. Records and plays 
for over one hour on standard 3ín, reel. (34 minutes each track.) 

ION IA The TR -125 is a precision miniature tape recorder which slips 
easily into a brief case or handbag. Utilises advanced transistor 
circuitry and built -in 2 x 31.n. P.M. speaker and amplifier. 

16 Gne) . Engineered for ease of operation. All controls are accessible on v 
front panel. The magnificent two -tone plastic and metal case 
features a carrying handle and snap open top for fast. easy tape Post Paid loading. Complete with batteries, tape and accessories. 

MAIL ORDERS TO 
(DEPT. P.), 312a COPTIC STREET, 

LONDON. W.C.I 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD. 
LONDON, W.1 MUS 9606 
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May, 1961 PRACTICAL WIRELESS 

Tel: Mitcham 6201 

Open Daily to Callers 

OZ4 519 
AS 6'. 
A7 1416 
DS 14/- 
06 10/. 
H5 I0/6 
L4 6/. 
LNS 4/6 
NS 1016 
RS 9/- 
S4 816 
55 91. 
T4 4/. 
US 101. 

2(321 8/6 
2X2 5'- 
306 1416 
3Q4 8/- 
3Q5 1016 
354 
3V4 
SR4GY 9/- 
5U4G 416 
5V4 8'. 
5Y3GT 816 
5Z3 I0/. 
5Z4G 101- 
6A7 1816 
6A8 10'- 
6AB8 9'- 
6,418 9/6 
6AK5 8'- 
6AK8 7'6 
6AL5 6/- 
6AM5 51. 
6AM., 4/. 
6AN5 716 
6AQ5 813 
6AQ8 913 
6AT6 813 
6AU6 I0'- 
687 10'- 
668 4/. 
6BA6 7/6 
68E6 716 
6BG6G 21'- 
8816 7/6 
6BW6 8/6 
6BW7 616 
68X6 6'- 
6BY7 7'6 
6C4 616 
6C5GT 81. 
6C6 616 
6C9 1216 
6C10 1216 
6CD6G 27/6 
601 8'- 
6D2 5/- 
603 IS/- 

All Valves Brand New 
and Fully Guaranteed 

211 STREATHAM ROAD, MITCHAM, SURREY 
Special 24 Hour Express Mail Order Service 

6CH6 121- 
6E5GT 101- 
6FI 15/6 
6F6 619 
6F7 1S'- 
6FI2 419 
6F13 1716 
6F14 17/6 
6F15 14/9 
6F17 12/- 
6F33 516 
6H6 2'6 
615GT 416 
6J6 716 
6J7GT 916 
6K7G 3'. 
6K7GT 1916 
6K8GT 12'6 
6K25 1916 
6L1 1516 
6L6 716 
61.18 1216 
6L19 211- 
6L34 IO/- 
6/30L2 IO/. 
6LD3 916 
6LD20 1516 
6N7GT 716 
6M1 10/6 
6M2 1016 
6P1 17/6 
6P25 19/6 
6P28 26/. 
6Q7GT 10/6 
6SA7GT 716 
65G7 716 
6SH7 6/6 
6517 516 
6SK7 7'6 
6SL7GT 616 
6SN7GT 516 
6U4GT 1116 
6U5 716 
6U7 7/6 
6V6G 51- 
6V6GT 81- 
6X4 51- 
6X5GT si- 
7B7 8'. 
7C5 8/. 
7C6 8'- 
705 15/- 
706 15'. 
708 15'. 
7H7 8/. 
7K7 10/6 
7Q7 11/6 
7R7 12'. 
7S7 10'6 
7Y4 716 
803 4/- 
98W6 14'9 
IOC' 18'- 

10C2 27/I0 
10FI 2612 
10F3 1716 
10F9 1216 
10LD3 1216 
IOLDII 151- 
I0P13 211- 
10P14 20/- 
IID3 17/6 
IIDS 17/6 
12A6 616 
12AH8 10/. 
12AT6 91- 
12AT7 8'- 
12AU7 91- 
I2AX7 9/6 
128A6 9'- 
128E6 916 
12E1 1716 
1217GT 9/6 
I2K7GT 816 
I2K8GT 12/6 
12Q7GT 8/6 
12SC7 8/- 
12SG7 816 
1251-17 4/. 
12517 4'- 
12SK7 81- 
12SQ7 I I /6 
125N7 1716 
12Z3 W- 
1303 1216 
141-17 1216 
14R7 1216 
1457 21'- 
15A2 1716 
15D2 23/9 
19AQ5 10/6 
19BG 6G 

2414 
2001 12/6 
20D2 23'- 
20F2 2616 
20L1 26/6 
20P1 261- 
20P3 23/- 
20P5 2216 
25L6GT 9/6 
25Y5 I0'- 
25Z4 916 
2525 916 
25Z6 10/6 
27SU 1716 
30 13/6 
30C1 12/6 
30FS 1116 
30FLI I0'6 
30L1 11'6 
30P4 22/- 
30P12 II/6 
30P16 10'- 
30PL1 IS'- 

32 1316 
35A5 15/- 
35L6GT I016 
35W4 81. 
35Z4 7/6 
35Z5 916 
40SUA IS'. 
4ISTH 23/6 
42 15'- 
43 I St- 
5005 I5/- 
SOCD6G 

32/- 
50L6GT 9/- 
618T 1716 
6ISPT I7/6 
628T 1716 
75 12/6 
77 1216 
78 12/6 
80 l0'. 
8SA2 1216 
15082 12/6 
15083 15'- 
185BT 32/- 
303 716 
304 7'6 
305 716 
328 716 
329 7'6 
807 716 
955 4/- 
5763 1716 
9002 716 
9003 7/6 
AC4/PEN 

25/- 
ACS/PEN 

2216 
AC6 21'- 
ACTP 32/- 
ACHL 1216 
AC/PEN 

I7/6 
ACTH 13419 
ACVPI 1716 
ACVP2 1716 
AC2/PEN 

21'- 
AC2 
PENDD2I'- 

AZ 1516 
AZ3I 1016 
B36 2U- 
865 8/6 
8152 816 
B309 916 
8329 916 
B339 9/6 
8719 9'6 
CELI 1716 
CBL3I 21'. 

CCH35 211- ECL83 1216 H23DD PCL83 1216 U281 20/- CL4 1216 EF9 211- 80y6 PENA4 17/6 U282 221. CL33 18/6 EF22 17/6 HL4I 12/6 PENB4 17/6 U301 22/6 CYI I5/9 EF36 716 HL4IDD PEN4DD U329 17/6 CY3I 15/9 EF37 816 13/6 2216 U339 I91- 041 12/6 EF37A 816 HL42DD PL33 1816 U403 1116 D42 1216 EF39 41. 13/6 PL38 23/9 U404 10/- D63 316 EF40 151. HY90 81- PL8I 14/9 U801 29/- 077 516 EF41 913 1W4/350101- PL82 81- U4020 1516 D152 61- EF42 1016 IW4/50010/- PL83 10/6 UABC80 8i- DAC32 10/6 EF50(E) 316 KBC32 916 PL820 211- UAF42 9/6 DAF9I 7/6 EF50(A) 41. KF35 816 PM2A 1216 UB41 91- DF33 1016 EF80 6/- KL32 10/6 PM2HL 141- UBC4I 9/6 DF9I 4'- EF85 6/6 KLL32 1116 PM22A 1316 UBF80 916 DF92 7'. EF86 II/- KL35 916 PM24M 2116 UBF89 816 DF96 916 EF89 I0'- KT2 716 PM202 I61. UCC85 101- DF97 916 EF9I 4/9 KT32 101- PY31 1616 UCH42 9/- DH63 10'- EF92 5'- KT33C IOI- PY32 1516 UCH8I 91- 
01-476 716 EF93 7/6 KT36 2816 PY80 81- UCL8211216 DH77 8/3 EF95 15/. KT41 22/6 PY81 7/6 UCL83 13/6 
01-1107 13/6 EL31 1216 KT44 1316 PY82 8'- UF41 91- DH7I9 7/6 EL32 5/. KT55 2216 PY83 816 UF42 11/6 DK91 9'. EL33 12/6 KT61 18/6 PZ30 1816 UF80 9'- DK92 9/6 EL35 12/6 KT63 816 QP25 1416 UF85 9/- 01(96 101- EL37 1816 KT66 17/6 QP230 17/6 UF89 81. DL33 91- EL38 23/9 KT71 91. QP2I 1216 U1.41 9'- DL35 1216 EL4I 1016 1(174 12/6 RIO 211. UL44 2416 DL92 816 EL42 10'- KT76 12/6 R19 1916 UL46 211- DL94 9'- EL8I 14/9 KTI01 251- SD6 816 ULB4 916 D1.96 916 EL84 71. KTW62 716 SP4 1416 UU6 20111 EAR) 2'- EL85 1016 KTW63 716 SP4I 3'6 UU7 IS'- EABC80 7'6 EL90 816 KTZ4I BI. SP42 1216 UU8 26'- EAC91 7/6 EL91 SI. KTZ63 10/. SPEI 3/6 UY2I 1516 EAF42 101- EM80 IO'- L63 419 T41 22/6 UY4I 7/6 
EB41 716 EMBI 101. LN309 IS/- TDD4 17/6 UY85 716 E891 SI- EY51 816 LZ319 12/6 TDD13C VP2B 17/6 
EBC41 915 EY81 10/6 MH4 816 1716 VP4B 1716 
E8F80 916 EY84 10/6 MHD4 1716 1H41 23/9 W17 8/6 EBF89 91- EY86 916 MHL 101- TP22 17/6 W76 7/- EBL2I 221- EY91 91- MKT4 (5/7) TP25 1716 W77 51- 
EBL31 2I/6 EZ35 7'. 17/6 U14 1519 W81 61- EC90 916 EZ40 716 MS48 1716 U16 W. W142 91- 
EC91 9/6 EZ4I 716 MSP4 1716 U18/20 10/. W719 7/6 ECC3I 101- EZ80 716 MUI4 97- U22 101. W727 7/6 ECC32 10'- EZ81 716 MX40 1716 U24 2916 X18 11/6 ECC33 5'- EZ90 716 N18 81. U25 141. X61M 21/- ECC34 USI. FC2 21'. N19 BI. U26 12/6 X65 23/9 ECC35 81- FC13 17/6 N37 1816 U31 916 X66 211- ECC40 211- FC13C 211. N78 1716 U33 211- X78 21'- ECC81 g1- FW4,500 N108 18'- U35 ) 21'. X79 211- 
ECC82 916 IOI. NI42 916 U37 25'- Y6I 1016 
ECC 3 916 FW4,800 N147 1816 U45 211. Y63 9/. ECC84 9/6 I01. N 150 101- U47 211- Z2I 1216 ECC85 916 GZ30 10/6 N153 11/6 USO 816 Z63 716 ECC9I 516 GZ32 11'6 N309 1116 U52 71- Z66 1916 ECF80 12/6 GZ34 1316 N329 10/- U76 716 277 419 
ECF82 12/6 H30 516 N727 716 . U78 71- Z152 816 ECH21 221. .H63 9/6 N729 81. U142 8/- Z7I9 7'6 
ECH35 21'- HBC90 916 P2 10/- U145 151- ZD152 916 
ECH42 10'. HL92 616 PCC84 916 U147 7/- ECH8I 91- H1.13300 PCF80 1016 U153 916 
ECH83 1216 101. P3F82 916 U191 20'- 
EC L80 9'- HL23 1216 PCL82 II/6 U251 17/6 

METAL RECTIFIERS 
RMI 6'. 18RA 1 -1-8 -I 416 16RE 2 -I-8 -1 816 
RM2 8/- 18RA 1- 1.16 -I 6/6 18RA 1 -2-8 -1 III. 
RM3 91. I6RA I- I -16 -1 8/6 14A86 I7'. 
RM4 1616 I4RA 1 -2 -8 -2 181- 14A97 23'6 
RMS 221- I4RA I -2-8 -2 211. 14A100 241- 

TERMS OF BUSINESS C.W.O. or C.O.D. 
219 PACKING CHARGE ON ALL C.O.D. 
ORDERS. t POSTAGE 3d. PER VALVE 

SPECIAL OFFER 
IT4 4/ -, 6K8 8/ -, 6K7G 3/ -, 6V6G 5/ -, 
EF39 41 -, EF80 8/ -, EF9I 419, 6X5G 5/ -, 

6X4 416, 5U4G 416. 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVENjON ANY TYPE 

NOT LISTED. 

www.americanradiohistory.com

www.americanradiohistory.com


2 PRACTICAL WIRELESS May, 1961 

Brand new, individually 
checked and guaranteed 

VALVES 
AC5PENDD EAC9I 416 EY86 8/- 

41. EB34 116 EY91 316 
AL60 61- EB9I 319 EZ40 71- 
AP4 41- EBC2I 8f- EZ80 616 

AR8 5f- EBC33 51- EZ8I 619 

ARDD5 21- EBC9I 3/9 FW4/500 616 

ARP3 31- EC52 31- GL450 101- 

ARP4 316 ECCBI 516 GZ32 91- 
ARP12 219 ECC82 616 HL23 61- 
ARP21 516 ECC83 7r. HL23DD 81- 
ARP24 316 ECC84 71- HL4IDD 81- 
ARP34 416 ECC85 719 HVR2 1216 

ARTH2 71- ECC9I 41- KF35 51- 
ATP4 2f9 ECL80 81- KRN2A 191- 

ATP7 516 EF22 713 KT2 41- 
AUI 5f- EF32 5r- KT3I 81- 
AU4 51. EF36 316 KT32 8r- 
AW3 41- EF37A 8/- KT33C 419 
AZ 81- EF39 413 KT44 613 
BL63 6f- EF50 216 KT63 6r- 
BS4A 516 EF54 313 KT 111- 
BT45 401- EF55 6f- KTW62 716 
BT83 32/6 EF70 41- KTW63 616 
BT9B 40f- EF73 6f- MH4 316 

CY3I 1116 EF80 516 MH4I 51- 
D41 313 EE85 6/10 ML4 41. 
D77 413 EF86 91- MS/PEN 6f- 
DA30 1216 EF89 719 NT37 
DAF86 8f- EF9I 316 (4033A) 101- 
DAF9I 6/. EF92 416 OD3 51- 
DET5 151- EF95 716 OZ4 5f- 
DF72 716 EL32 319 PCC84 71- 
DF91 313 EL33 81- PCC85 81- 
DF96 8/- EL35 8/3 PCF80 71- 
DK96 81- EL4I 8/3 PCF82 81- 
DL92 61- EL42 91- PCL82 816 
DL94 61, EL84 7/6 PEN25 416 
DL96 8/- EL85 10/- PEN46 5/- 
DX25 9f- EL9I 716 PEN65 616 
E1232 111/ 516 EM80 81- PEN220A 31- 
E1323 25/- EN32 716 PENDDJ 
E1524 6/6 ESU208 81- 1360 916 
EA50 Ir6 EY51 81- PL81 716 

AND MANY OTHERS IN STOCK, IN 
below 101-, P. & P. II-over 101-, 116; 

PL82 8/. VU39 61- 
PL83 719 VUII,I 313 
PT25H 7/6 VX3138 121- 
PX4 191- W31 71- 
PX25 91- Y63 5r- 
PY80 619 Y66 81- 
PY8I 7f- Z31 61- 
PY82 81- A3 31- 

QP25 513 C5GT 716 
QS75 /20 619 DBGT 61- 
QS95/10 619 E7GT 7/6 
QS108/456f9 G6GT 

3/6 1- 
QS150/15619 LN5 419 

R3 81- S5 519 
R 10 1216 T4 4f- 
REL2I 251- 2A3 81- 
RK34 216 2A5 81- 
RX235 101- 2A6 71- 
SP2 41- 2034 216 
SP4B 716 2D4A 4f- 
SPI3C 416 2X2 4f- 
SP41 216 3A4 51- 
SP61 2/- 3B7 51. 
STV280/40 3824 31- 

121- 3E29 
SU2150A 419 (829B) 601 - 
T41 71- 3Q5GT 91- 
TP25 151- 354 Sr. 
TTII 3/- 3V4 7/3 
TZ20 161- 5T4 91- 
U17 51- 5U4G á/- 
U18 616 5Y3GT 61- 
U27 81- 5Z3 816 
U52 5/- 5Z4G 8/- 
UL4I 7/- 6A87 41. 
UL84 7/6 6AC7 31- 
UL85 71- 6AG5 316 
UU9 516 6AG7 6f- 
VP23 316 6AJ7 413 
VP41 516 6AK5 51- 
VR78 4f- 6AK7 81- 
VR99 8/- 6AM6 613 
VRI05/30 7/6 6AT6 51- 
VRI50/30 713 688 516 
VT4C 2.5% 688G 216 

CLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders 
Orders ovar E2 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra at cost. 

BRAND NEW ORIGINAL SPARE R209 Reception Set. A 10 -valve High - 
PARTS FOR AR88 RECEIVERS 

I.F. Transformers. Ist, 2nd, 3rd, 4th 
(for type D), 1216 each or complete set 
of 6, 601 -. 
I.F. Transformers. Crystal Load, 1216 
each. 
Plates escutcheons (for D and LF), 
IS /- each. 
Dials (for type D), 101- each. 
Logging Dial (for D and LF), 101- each. 
Filter Chokes (for D and LF) 2216 each. 
Output Transformers (for Le), 30/- each. 
Antenna Trimmers (LF and D), 24 each. 
Filter Condenser 3 x 4µF, E2.I0.0 
Condensers: 

3 x .25µF (O and LF), 2/6 each. 
3 x .01µF (D and LF), 2/6 each. 

RF Antenna Inductors (D and LF), 
7/6 each. 
Mains Transformers (LF), E3 each. 
Small Mica Condensers, various 
values, 116 each. 
Instruction Manual for AR88D, El. 
Specially Built Power Pack for TCS 
Receiver. 230 v. A.C. mains, including 
6X5GT valve, £3.10.0. Carriage 51 -. 

Marconi CR -100 Communications 
Receiver. 60 kc /s -30 Mch with noise 
limiter. Completely reconditioned, 425. 
Carriage 251 -. 
T.C.S. Receivers. Made by Collins of 
U.S.A. In fully guaranteed working 
condition. 1.5 -12 Mc /s. Line up: 12SA7 (I) 

Transmitter /Receiver No. 22. 2 Mc. 
to 8 Mc. Built almost exactly as No. 19 

set but much more economical in battery 
consumption. Complete in fully working 
condition with power pack for 12 v., 
Headgear and Microphone assembly and 
Key, 19.19.6. Carriage 15/.. 
Telephone Handset. Standard G.P.O. 
type, new, El. P. & P. 1 /6. 
Marconi SIGNAL GENERATOR. 
TFI44G. 85 kc /s, 25 Mc /s. Made up to 
new standard. L70 delivered free. 
U.H.F. SIGNAL GENERATOR 
TYPE T.S.I4. 3,200 -3,370 Mc /s, power 
measuring range 20-200 mW, R.F. 
output power -20 to -100 dbm below 
ImW. Power supply 115w A.C. Price 
EIS. Carriage 15f -, 
S.C.R. 522 Receivers (BC624) 100 -156 
Mc /s, without valves, 716. P. & P. 51 -. 
H.T. Chokes made by Bendix Radio 
(U.S.A.), 3 Henry's 0.600A D.C. 25 ohms 
D.C. resistance 18,000 v. R.M.S. 60 cycle 
test, (1.12.6. P. & P. 61 , Ditto 10 Henry's 
250A D.C. 90 ohms resistance 1,500 v. 
R.M.S. 60 cycle test, 16/6. P. & P. 316. 
Carbon Inset Microphone, G.P.O. 
Type 216. P. & P. I/ -. 
Miniature Relays. Changeover 12 -30 v. 
D.C. supply, 5 amps contacts, 51-. 
P. & P. 21 -, 
Pre -set Double Potentiometers. 2 x 
3,000 ohms linear 4 w, St -. P. & P. 116. 

Vacuum Condenser. 32,000 v, 50pF, 
1216. P. & P. 31 -. 
Laboratory Precision Variable Con- 
denser. Manufactured by General Radio 
Co., U.S.A. 50- 1,500pF with micro 
metric drive and calibration chart. Overall 
dimensions of case 9 x 8 x 71n. Price LIS. 
Carriage 151 -. 

6C4 
6C5 
6C6G 
6C8G 
6D6 
6E5 
6F6 
6F6G 
6F8G 
6F12 
6G6G 
6H6M 
6J5 
615G 
616 
617 
6J7G 
6K6GT 
6K7G 
6K7GT 
6K8G 
6K8GT 
6K8M 
6L5G 
6L6 
6L6G 
6L34 
6N7G 
6N7GT 
6Q7G 
6R7G 
6R7GT 
65A7 61- 
6SC7G 5/6 
65C7GT 6/. 
6SG7 51- 
6SH Sr- 
6SH7 416 
6SJ7G 519 
6SK7 513 
6SL7GT 6/6 
6SN7GT 4/6 
6SQ7 61- 
6SR7 616 
6557 61- 
6SF5 51- 
6V6G 516 
6V6GT 61- 

316 

61- 
4/3 
5/- 

4/6 
51- 

7/- 41- 
616 
416 
31- 
21- 
316 
31. 

4/3 
716 
51- 
616 
2/3 
419 
519 
8/9 
813 
6/- 
91- 
616 
416 
519 
61- 
61- 
61- 
81- 

6X4 
6X5GT 
6Y6G 
6Z4 
7C7 
7Q7 
7V7 
7Y4 
7Z4 
8D2 
9D2 

7.A6 
2AH7 
2AT7 
2AU7 
2AX7 
2C8 
2E1 
2H6 
2J5GT 
2K8M 
2SA7 
2SC7 
2SG7 
2SH7 
2517 
2SK7 
2SL7 
25N7 
2SR7 
5D2 
SR 

20A2 
2186 
30 

51- 
616 
81- 

81- 
616 

71- 
51- 
61- 

616 
216 
31- 
S/- 
7/- 
516 

61- 7/- 
31- 

22/6 
2f- 
316 

91- 
7/6 
416 
616 
31- 
61- 
4/- 
71- 
81- 
6/. 
61- 
sr- 
716 

91- 
51- 

35T 30/- 
35Z4GT 71. 
37 41- 
38 4/- 
58 6/- 
59 6f. 
75 81- 
76 51- 
77 61- 

78 71- 
80 613 
82 ß/- 
83V 12/. 

84 8!- 
89 

6/- 2I0LF 31- 

210VPT 
7 pin 216 

705A 1716 

7158 9716 
717A 816 

801 61- 
803 2216 
804 r5 /- 
805 30/- 
807AMER 

71- 
807BR 5(- 
808 8r- 
810 80/- 
811A 25r- 
813 6716 
815 401- 
816 30/- 
826 101 - 
829A 30/- 
832 151- 
832A 35/- 
843 7f6 
866A 1216 
872A 35 /- 
930 . 81- 
954 21- 
956 2f- 
958A 5/- 
1619 5/- 
1625 61. 
1626 4/6 
1629 4/6 
4120 41- 
7193 119 
6475 51- 
8013A 251- 
8020 6/- 
9001 416 
9002 516 
9003 5/6 
9004 4/. 
9006 41- 

Cathode 
Ray Tubes 

SBPI 35r- 
5CP1 4216 
5FP7 451 - 
7BP7 40/- 
I2DP7 601 - 
CV 1 596 

(O9J) 551 - 
VCR97 IS1- 
VCR 138 30 /- 
VCR I 39 

351- 
VCRX258 
(with scann- 
ing coil 451.) 

Photo 
Tubes 

CMGS 91- 
CMG25 81. 
GSI6 1216 
931A 501- 

Special 
Valves 

2131 45/- 
3A/1481 451- 
723AB 454 
725A 301- 
726A 27/6 
931A 501- 
ACT6 2001- 
ACTI7 751- 
ACT25 40f- 
CV691 60f- 
KR3 451- 
LS7B 30/- 
V1924 22/6 
VX7I 10 15f- 
WL417A IS/- 

Current 
Production 
31/170/E L35 
31/192/E 

137.10 

Grade Super Heterodyne Receiver with 
facilities for receiving KIT (A.M. or F.M.) 
and C.W. Frequency 1 -20 Mc /s. 
Hermetically sealed. Built on miniature 
valves and incorporating its own vibrator 
power supply unit driven by a 6 v. battery 
(2 -point connector included). The set 
provides for reception from rod, open - 
wire or dipole aerial with built -in loud- 
speaker or phone output. Overall 
measurements: Length 12in.,'width 8in., 
depth 9in. Weight 23 lbs. In as new, 
tested and guaranteed condition 123.10.0, 
including special headphone and supply 
leads. Carriage El. 
Supply Unit Rectifier No. 21. Fully 
sealed enabling all sets built for 6 v. 
(R209, R109, etc.) to work from A.C. 
mains. Input 90 -260 v. A.C. (Taps at 10 v. 
intervals). Output excellently smoothed 
up to 10 amps with meter indicating 
exact output voltage. Measurements: 
12 x 9 x 10in. Price E8. Carriage and 
packing 15, -. 
19 Set Owners. To increase output of 
your set 6 to 10 times use RF Amplifier 
No. 2 with built -in rotary converter for 
12 v. input. Four 807 valves output. 
Simple connection with transmitter. 
Fully tested condition, 19.15.0, including 
necessary connectors and instructions. 
Carriage and packing 151 -. 

25Q7 (I), 1216 (2), 12SK7 (3). Power 
AR 88's. Completely rebuilt with new 

12SQ7requirements (I) l 
1 12 2. L.T., 225 v. H.T. gm wiring. Type "D ", 175; Type "LP ", 

170' 
(11.10.0. Carriage 1216 R109 Receivers. 1.8 -8.5 Mc /s working 

P. C. RADIO LTD. from 6 V. D.C. Complete with all valves 
and built-in speaker. In excellent, 

170 GOLDHAWK RD., W.12 guaranteed working condition. L5.5.0. 
Shepherds Bush 4946 Carriage and packing I51 -. 
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NARVERSON SURPLUS CO. LTD. 
HERE IT IS ! 

HARVERSON'S F.M. TUNER KIT 
At last a quality F.M. Tuner Kit at a price you can afford. Just look at 
these fine features, which are usually associated with equipment at 
twice the price! * Philips F.M. Tuning Head. * Guaranteed Non -drift. * Permeability Tuning. * Frequency coverage 88 -100 Mc /s. * 0A81 Balanced Diode Output. * Two I.F. Stages and Discriminator. * E.M.84 Magic Eye. * Self powered, using a good quality, mains transformer and 

valve rectifier. * Valves used ECC85, two EF80's, EM84 (Magic Eye) and EZ80 
(rectifier). * Fully drilled chassis. * Everything supplied, down to the last nut £`t e 19 e 6 and bolt. * Size of completed tuner 8 x 6 x Sin, * All parts sold separately. 

Note: -To show the chassis more clearly the attractive 8 x Sin. black 
and gold dial supplied with this kit, is not shown in the illustration. 

PLUS 8/6 P.P. & Ins. 

C.R.T. TESTER!REACTIVATOR 

* TESTS any tube 
without removal 
from set or carton. 

* REPAIRS tubes 
discarded for low 
emission. 

* MEASURES A.C. 
Volts, *D.C. Volts, 
E.H.T. 

The Radar Model 202 
Tester -Reactivator is 
the most comprehen- 
sive instrument of its 
type on the British 
Market. 

(Complete with E.H.T. 
probe) 

Measures TRUE Beam Current Visual Indication when 
reactivating is complete (a Radar exclusive) Tests and 
Measures ALL tube Voltages including E.H.T. (another ex- 
clusive) Measures Resistance up to 100 Megohrss Clears 
leaks by pressing a button Heater Current measurement 
0 -0.5A and 0-2.5A Linear Scale Adjusts heater current to 
ensure accurate Emission Test Portable for field or bench 
service. 

BRIEF SPECIFICATION 
Tests: Filament Continuity, Heater Current, Inter -Electrode 
Insulation, Final Anode Beam Current, Heater -Cathode 
Leakage, 4 -stage Reactivation by New Pulsing Method. Univer- 
sal socket fits all tubes. E.H.T. Probe. Measures: 0 -25k Volts 
A.C., 0 -500 Volts D.C., 0 -25 kV., 0-100 Megohms. 0 -250 micro - 
amps. 
200 -250 Volts A.C. Mains. Size fain. by 10in. by 6in. Weight 1416. 

List Price n.9' OUR PRICE £17.17.0 
Plus 91- P. & P. 

Introducing 
HARVERSON'S 

Monaural Amplifier Kit 
In response to numerous requests 
from delighted purchasers of our 
"SUPER STEREO KIT" we have 
produced a "MONAURAL AMPLI- 
FIER" on similar lines. 
* A UCL 82 valve provides a triode 
amplifying stage, and a pentode 
output stage (3 watts), enabling good 
amplification and sparkling repro- 
duction to be combined with physical compactness ( amplifier size, 'i x 3: 
x 6lln. high). * Modern circuitry design, good 
quality O.P. transformer (to match 
*301 keep hum and distortion 
to a low level. 
* The controls, volume on /off, and 
tone, are complete with attractive 
cream and gold knobs. 
* The amplifier has a built -in fully 
smoothed power supply, using a good 
quality mains transformer (A.C. 
mains only) and metal rectifier. 
* All you need is supplied including 
easy to i Dhow instructions which 
guarantee good, results for the begin- 
ner and expert. All components, 
leads, chassis, valve, knobs, etc., 
are first grade items by promi- 
nent manufacturers. 
OUR PRICE 
Plus 4/6 Post and Packing, 3916 

" 39/6 

Sin. LOUDSPEAKER TO SUIT 14/8 EXTRA 
A 1.1. P.AII'fV SOLD SEPA ItATEI.Y 

For ADDRESS and 3 more pages of# 
STUPENDOUS BARGAINS TURNOVER 
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DEPT. 
P.W.3. HARVERSON SURPLUS CO. LTD. 

MONAURAL AMPLIFIER 

This amplifier as illustrated, made by a 
leading manufacturer. Mullard valves - 
ECC83, EL84 x EL84, EZ80. Bass, Treble 
and Volume on remote panel. Elegant 
Knobs. OUR PRICE one month only 
E4,16.6 plus P. & P. 3/6. 

STEREOPHONIC AMPLIFIER 
Complete with 2 Loudspeakers 

£5.1 0.0 
Plus 4/6 P. & P. 

This is a compact amplifier embodying the latest features and 

giving a high standard of reproduction, with ample volume. Supplied 

complete with valves (ECL82, ECL82, EZ80), panel, knobs, etc., 

and two specially selected 30 matched loudspeakers. Few only 

at such a low price. Don't risk disappointment. Order now. 

BATTERY 
CHARGER 

RECTI FIERS 

HARVERSON 

SUPERHET 
4 KIT 

A medium and 
long wave 
superhet, in- 
corporating 
two I.F. stages 
modern B9 

valves (UCH81, UBF89, UCL83, U785), built -in 
ferrite rod aerial. All you need supplied from 
theoretical wiring diagram to lut nut and bolt 
(main components ready mounted), including an 
attractive contemporary styled cream plastic 
cabinet with gold trimmings. Size 11} x 44 
x 6 }in. 
PRICE £6.ILAP Post 3/6 
All parts sold separately. 

SLOW MOTION 
TUNERS 

500 -500 Twin gang condensers 
with geared slow motion drive. 
3f6 ea. 3N- per doz. P. & P. 6d. 

WIRE WOUND POTS 
12 Wire Wound Colvern Pots 
-all different values 10/6 

P. & P. 9d. 

COSSO 

12 v. I amp. 
12 v. 2 amp. 
12 v. 3 amp. 
12 v. 4 amp. 
12 v. 5 amp. 
P. & P. 6d. 

51- 

81- 
101- 
141- 
161- 

TRANSISTOR 
RECORD 
PLAYER CASE 

A few only -Transistor record 
player cues in light grey cloth - 
complete with motor board. 
Size: 12 x 8 x 6in. 

P. & P. 119 

TRANSISTOR BARGAINS - ALL FIRST GRADE -- 
0071 
0072 
0072 Matched Pair 
0C45 Green Spot 
0C45 Blue Spot 
0C44 
0A41 Diode 
Postage on all above 6d. 

12;- SPECIAL OFFER 

251 - 
I51- 

151- 
1516 

316 

DON'T MISS THIS 

MULLARD 
0.C.76 1016 
MATCHED PAIR 

EI.s.O 
Post and packing 6d. 

R C.R.T. SNIP I$16 
108K 10 -inch. New and boxed each. 

15r -, plus 6f- P. & P. 

75K 10 -in. New and boxed ISL., plus 61- P. & P. 

ION TRAP MAGNETS 
To suit the above, 219 each. P. & P. 3d. 

1/6 H.P. MOTOR 
140 Watt (Approx. 1/6 

H.P.). Series wound, 
220/250 volt 50 cycle 
motor. Off load 14,000 

rev /min. on load 8,500 
rev /min. Ideal small saw, 
sewing machine, etc. 
post free. 30/- 

Mazda CRM I72 -Not a Regun. Picture tested - 
12 months' Guarantee. £3.17.6. 1216 P. & P. 

GRAM & TAPE EQUIPMENT BARGAINS 
THE WORLD FAMOUS E.M.I. 

ANGEL TRANSCRIPTION 
P.U. (Model I7A) 

A Pick -up for the connoisseur originally 
priced at £17.10.0. The last remaining few 
offered at £4.10.0 Plus P. & P. 51 -. 

CONDENSER /RESISTOR 
PARCEL 

50 mixed P.F. Condensers and 50 mixed 
Resistors. An assortment of useful 
values. All popular sizes -all new -a 
must for the serviceman and construc- 
tor. P. & P. II -. 

ONLY 10/- 

RECORD CHANGERS 
GARRARD 

RC 98 Mk. 4H. 4-speed autochanger E16.10.0 
RC 120/D Mk.2 ,. £9. 0. 0 

RC 120 Mk.4D . , E9. 0. 0 

RC 120 Mk.4H , E9. 0. 0 

RC 121 Mk.l 411.0. 6 

RC 121 Mk.4H £11.0. 6 

RC 121/40 Mk.2 £11.0. 6 

Write for our- new super list of Tape 
Decks and Changers. 

B.S.R. 
Monarch UA8 4 -speed autochanger. 46.19. 6 

TU8 4 -speed single player less pick up 42.10. 0 

UAI4 Stereo Changer £9.5.0 
NOTE: Any of the above with Stereo Cartridge and 
Fittings, I61- extra. Carriage and ins. on each 
of above 51- extra. 

TAPE DECKS 
LATEST B.S.R. MONARDECK (single speed) 
3tin. per sec., simple control, uses 55in. 
spools £7.5.0 
plus 516 carriage and insurance (tapes extra). 
TRUVOX MARK III TAPE DECK. New and 
Boxed L10.6.6 
Plus 61- carr. and ins. (tapes extra). 

CYLDON 12 CHANNEL 
TURRET TUNERS 

New purchase offered at still lower 
price I.F. 33 -38 Mcls. Complete 
with PCC84 and PCF80 valves and 
8 sets of Coils for 5 Band I Channels 
and 8, 9, 10 Band Ill. New and 
unused. Value over a. 
OUR PRICE, post paid 3R/6 

E.M.I. 4 -SPEED RECORD 
TURNTABLE& PICK -UP 

Heavy 81in. metal 
turntable. Low 

flutter per- 
formance 
200/250 v.. 
shaded mot- 
or with tap 
at 80 v. for 
amplifier 

valve filament if 
required. Turn- 
over LP /78 head. 

88/8 COMPLETE Plus 416 P. & P. 

SWITCHED ATTENUATOR 
Audio to V.H.F. in four steps of 20 
dB t 0.02 dB up to 300 Mc, s. Cost 
£5.10.0 OUR PRICE E2.19.6 Plus 
IÍ -. P. & P. 

MIDGET I.F. TRANS 
& COILS 

A Pair of midget 465 kc,s I.F. trans- 
formers, plus LW and MW coils. 
PRICE 101- per set. P. & P. I/9. 
Set of I.F. transformers for tran- 
sistor superhet. 1216. P. & P. 119. 
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33 111611 STREET, MERTON, S.1119 LH3935 7d 

IHARVESONS SUPER STEREO KIT 
The product of a renowned maker, this stereo amplifier is composed of "ready -built' units, only requiring nterconnection. This system has the advantage of being adaptable to fit any cabinet. Each unit is made from first -grade components, and valves used (ECL82, EZdO range) are genuine Mullard. The comprehensive instructions 
supplied make the simple interconnection of units easy even for the novice. 

THE KIT COMPRISES... 
TWO MIDGET AMPLIFIERS each of 3W output, good reproduction ,rom both your stereo or monaural records. Both amplifiers complete with well- designed O.P. transformers providing perlect matching 3 -712 speakers, and have remote bass, treble 
and volume controls. Size 5° x 2," x 3" high (each amplifier). 
CONTROL UNIT, is a flying panel with three 2 -gang pots, enabling the bass, treble and colume controls of each amplifier to be conveniently positioned. Supplied with attractive cream and gold knobs. 

A.M. RADIOGRAM CHASSIS 

A chassis of distinction, by a Famous 
maker. Covering Long, Med. & Short 
Waves, plus gram position, this chassis 
(Size 151 x 7 x 6 }in. high) incorporates the 
latest circuitry, using fully delayed 
A.V.C., and negative feedback. Controls: 
Tone, Vol: On /Off, W,/Change (L.M.S. 
& Gram), Tuning. Tapped input 200 -250 v. 
A.C. only. An attractive brown and gold 
illuminated dial with matching knobs, 
make this one of the most handsome, 
in addition to being one of the best 
performing chassis yet offered. Complete 
with valves (ECH81, EF89, EBC81, EL84, 
EZ81), knobs, output transformer, leads 
etc. OUR PRICE ONLY 
plus 4'6 post & packing. £9.19.6 

SEPARATE POWER PACK with valve 
rectifier, midget size (5" x 2" x 34" high.) 

ISOLATED MAINS TRANSFOR- 
MER of robust construction may be 
mounted independently. 

VOLTAGE SELECTION PANEL. 
Fitted with the "valve base" type of mains 
i/p selector and a channel output socket. 

ONE SPEAKER, a quality 5 -in. speaker. 
(Note: The 2nd speaker may be pur- 
chased from us for 14/6 extra.) 

CREAM DOUBLE PUSH BUTTON 
SWITCH of neat design gives positive 
on ¡off switching. 

INDICATOR LIGHT. Provides visual 
indication of equipment operating and is 
complete with gold -finished escutcheon 

59 
f PLUS 6'6 POST & PACKING 6 

r E.M.I. 4 SPEED 
I STEREO PLAYER 

To suit the above 
GUARANTEED VALVES * NEW and BOXED £6.12.6 
PROMPT DESPATCH * Post 6d. per valve extra Plus 5/- carr. 
ACHLDUD EB1.31 22/-1E1,81 1b/6 1cT\V61 6/- PIIN' ui 616' CBGiI 9/6,0''1 11,6 ,R4(:1' 8/- ,u L. 1- 01 .,..,c., I_BH,1 8/6 39 .1 1810 9/8 EC31 7/-IF.1.84 8/8 KTW63 71- PEN 39322/- l'11F'80 8/9 \\'7,i ',/-.11'41: 6/3 9PI., hp- 16/- 12C" 8/6 30Y4 19/- AC/P 7/- ECC'.81 7/6RM84 8!9 K7'Z4l 3/3 PEN_t0A I' 1'l'+4 10/-I\1'77 8/-.,\'4 10/96l'1l 11/9 61'3G 8/.12E1 82/e :111P1'í 11/9 ACIP4 7/- ECCe2 7/- F1M89 9/8 611141 e/8 8/9 1,U'85 10/6195.729 9/9 .O\':0i 7/8 al.,.. l.dö 61'71; 8/- 12116 3/3 30Y16 9/- AC1aPEN ECC83 8/6 F.5181 9/6 ML4 8/- L'F.N45I)U ('('I,v6 15/8IX 22 16/9 .1':O:T 7/6 Imo 46.6 \36ü 5/8 12J50T 2/9 30PL1 11/9 DO 86/9 ECT:84 9/3 EY51 9l3 SI94B 16/- C: 8/6 ,i116öT 2/3 6VOGT 7/3 I%.J713.173,T 10/- 351.6GT 9/3 ACBPEN 8/- ECC85 9/- F1Y86 9/3 618P4/5 7/- P ENA414/6 If C1181 9/9 X 101M 11/8 5Z+61 

2b/- UcH42 9/9 X+IC 18/9 ,Z4 
9I8 6.15uT 4/8 1iX4 ^/- 11K7GT 7l- 251(5 9/3 ACVP1/69/8 ECF80 11/8 E7,40 7/- M9P4/7 7/- PMI2M 7/6 UuLn'% 1518 Yri3 8/6 6A7 30/6 6.1531 8/- BXSö 6/8 l'2K8üT'l3/- :i5W4 ^/- ATP4 8/8 ECF6'2 12/3 EZ41 7/- MV9/PEN QP31 4/6 UCLö:i 11/8 72=1 9/9 OAVö 8/6 6. ir; 5/8 riXSöT 8/8 l'íQ70T 7/- 35Z4GT 7/6 All 9/8 ECH21 22/- EZ80 6/6 9/8 E16 25/- 1'1.41 8/6 5309 7/- 6AC7 6/-11.17G 8/- ri/:i6L2 11/0 12967 7/- 42 7/6 AZ31 11/2 5CH42 8/- EIBI e/8 31 X40 18/- 8P41 2/9 I:P83 8/8 J.:459 7/- 6Aä5 5/3 Ii.1751 8/8 7116 9/9 129117 6/8 35Z3 15/6 1136 14/- ECH81 8/6 E'/,90 7/- N37 18/8 61,61 2/9 LiP>;9 818 1A.s 3/- 6A K3 8/- OK il) 3/9 7117 8/- 128J7 5/9 35Z5GT 8/6 CBL31 22/9 ECL80 9/3 

FC 
E1143 

88 
N78 18/6 8P4/.5 9/9 L'L41 9/8 IASüT 5/8 6A1.5 9/_ 6,1(751 6/8 711" 5/8 128K7 6/8 501`5 10/9 CC/135 22/9 ECLfi'2 9/9 6/- 13,9 28 _ 9TL7 9/11 IA7CP 11l9 ' CIA / / UL44 2b/- ,iA.M5 11/9 riKBG 7/- 71'5 7/6 128N7 7/6 50CD60 

CLS3 18/9 EF36 4/6 
PW4/SOOB/3 OZ4 5/- Tü 22/- UL41i 25/- ICt lll- 6A5I6 4/8 6K6GT 8/G 7C+i 7/8 1'28L7GT 

CY81 16/9 EF:i7A 14/- 
GM 2b/6 Pßl 3l3 TUD13C 7/- ULB+ Slb IuSG'T 11/9 6A95 7/- 6Ki(:'l' 6/b ill,f 12/8 14 28/6 

/ 30L6GT B/- 
CV73 5/8 EP39 6/3 

GZ32 11/- l'CC84 8/6 T'11233 17/6 UU6 18/6 100 11/9 6A16 8/- 6K+:G1' 6/8 7117 8/6 129137 8/- 75 10/9 
(:36A 8/- EF40 18/8 

11:10 4/6 PCF80 9/- TP'_í 7/6 C'U8 2,5/- IUtì 11/9 riA(!ii 9/9 6K25 1816 707 8/6 1497 16/9 77 7/- 
DAF98 8/8 5F41 9/3 

1163 9/3 PCF82 11/9 TP25 25/- ('YIN 1119 IH3GT 10/- eBSü 3/9 Ol.l 14I6 797 9/- 15D'2 7/3 90 8/- 
DF96 8/8 EF4'2 30/3 

HL'23DL8/- YCL81 11/6 l'l0 8l9 t?1"%1 lllb ll,l b/- 6B9U 7/- liL6G "IB 7Y4 8/- 1UAQ5 9/- 142BT 8/3 
DH63 11/8 EG30 8/9 11L'21 8/- PCL83 13/6 ('14 8/- 1:11 7/- I I.US 8/- ßRSft 7/6 6L6M 9/- 8I)'! 2/8 19B060 8/- 1858T 80/- 
DH101 11/8 EF508YL 

111,41 v/3 PL38 16/8 UIO 11/9 I 15 8/6 1NS 9/9 ß11116G 5L70 7/- aU % 318 %ODl 6J- 210UUT 90 
DK98 8/8 8/8 HN309 23/- PL36 14/8 U17 11/9 CPiaC 3/3 1115 7/- 6BH6 8/6 01.18 10/3 LOC'1 11/9 20P2 25/- 210VPT 3/3 DL96 8/8 EF54 6/8 K4UN 8/8 PL81 11/8 1122 7/e \-p.,,¡ e/_ 184 9/9 61336 8/81riL19 14/- 10C'2 18/9 20L1 25/- 83 9/9 DL143 9/3 EF55 9/3 KF33 8/- PL82 81_ U`23 13/- \1V I 6/- 193 8/- üRR7 11/96N7öT 7/- IOFl 19/811)Y1 25/- 301 9/9 DI970 7/- EF80 7. KI 332 

Eg/8 P1.83 11- 
U37 2.9/- 

11/9 
1C26 1/3 ß8\V7 8/I1i011: 

25/-106'9 
/- 101.1 

14/810P3 22/- 302 9/9 
D:Y41 18 8 EFBri 8/- PX25 11/9 ' - 7 / 201'4 26/- 394 9/9 EA50 1/8 E1,80 11/8 KT2 - 4/6 PYRII 7/- 1i43 14/- .,,\, 219 

YP 26/- 6c4 3/9 i:Qii;T 9/- 101.U11 9/6 20P5 22/- 305 9/9 EABC90 8/6 EF89 8/- KT24 4/8 PY91 8/- 1'50 7/6,\ .it lo.l 30 SX2 4/-I6C'.i/:T 6/-'ü.".1:C:T 7/8 10}'1:1 1G/8 25A6G 11/9 30ü 9/9 5AF41 9/6 EF91 5/0 KT32 9/8 PYe'í 6/6 '.75 7/6 -/g 
:2,X,42 

A4 8/8,ií1'6 416.r,81:7 7/- IJiPI1 18/- 231.6GT 9/8 807 6/- E834 1/9 EF91(BVA) KT:13C 8/- PY93 8/- Cul 10/6 vr l I., 3/C sABUT 5/bi6c31 7/-169H7 516 I2A6 8/- 2:Z4 9/. 954 1/9 5641 8/- 8/8 KIM; 281- PZ30 18/6 1:3:"1 11/9 \ It I.)u :30 3D6 4/6 6(116G 28/- 68.17 8/- ,2AT6 10/-25Z5 7/8 933 319 EBC33 6/8 EF32 4/3 KT55 10/3 pEN4Dl1 1403 15/61 -/-:s94 7/6 6U6 4/6 68E7 5/6 I2AT7 7/- 2316 9/6 956 3/3 EBC4I 8/9 EL'S:i 13/- KT6I 9/8 26/- U494 10/C \'I 129A 3/;; s930T 9/-61'116 9/9 681duT 7/0,,14A1'0 7/8 279U 18/8 5763 10/9 EBF80 9/- EL38 24/8 KT1i3 7/- PEN4VA l'801 28/- V r.^.v, \I I ::94 7/-I01a,G 7/-'6rrN7uT 7i9' 1 2.'11'7 7/b Sul 9/9 91102 6/- 213289 9/- EL41 9/8 KT60 16/- 14/- UAHCRO 9/6 I2, 14, 8/1; :1P4 8/- eF6M '/_.0897 8/-i 125X7 7/6::'0P5 9/9 9004 6/- EBL21 28/-EL4'2 9/8KT88 21/- PEN25 5/81UAF43 8/9'CU111 2/3 11,1 21916F1 131-61'4äT11131'í8A6 8/n 30l'LI 9/9 9096 6/- 
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HARVERSON SURPLUS CO. LTD. PW`3 

83 HIGH STREET, MERTON, S.W.19. CHErrywood 3985/6/7 

HI-Fl STEREO /MONAURAL AMPLIFIER 
It is with great pleasure that we are able to offer an amplifier of 
this quality, (it will satisfy the most discerning enthusiast) at a 

price which places it within the reach of most people. This being 
the product of a company famed as a specialist in the audio 
Hi -Fi field it is made to very exacting standards. 

It is designed for stereophonic reproduction from records, or 
tape, and monaural reproduction from records, tape, micro- 
phone, radio tuner. etc. Setting the STEREOPHONIC/MON - 
AURAL control to stereo operation divides the amplifier section 
into two 2 valve Hi -Fi amplifiers, whilst switching to the mon- 
aural position reunites these into a quality push pull amplifier. 

The unit is self powered by an internal power -pack, employing 
valve rectifier and mains transformer. The latter has a tapped 

input (200 -210, 220 -230, and 240 -250 volts A.C.50 cyçles only) and 

is double wound, providing complete isolation from the mains. 

This enables the amplifier to be used in conjunction with any 

equipment in perfect safety. 

Five controls are provided in addition to an on /off switch, VOLUME I, TONE I, STEREOPHONIC /MONAURAL switch, TONE 

11, and VOLUME II. Both volume controls are calibrated to assist in securing perfect balance, and the tone controls are so designed 

that clockwise movement increases the treble response, whilst turning anti- clockwise causes the bass to predominate. 

The complete unit is mounted in a stylish hammer finished metal case, stove enamelled in glossy two tone grey and slate blue. 

The cabinet front panel is equipped with a white on /off switch, red indicator neon with gold escutcheon, cream and gold name 

plate, five gold and white knobs and a cream and gold strip running full length above the knobs bearing the control names. On 

the back are the stereo and monaural inputs, mains voltage selector, and loudspeaker terminals. Matching is provided for a 3 

ohm and 15 ohm speaker, for each channel. This enables the use of a bass speaker, and on each channel, provided that 

keVVone speaker has 15 ohm and the other speaker has 3 ohm impedance. PRICE i919.6 Unrepeatable at this price. 
plus 4/6 post & packing. 

YET ANOTHER HARVERSON' 

AMPLIFIER SCOOP FOR ONLY 9if. 
PLUS 6f6 P.P. ` INS. 11.1111 

Owing to a fortunate purchase, we are able to supply these amplifiers at a fraction of the price normal for 
comparable equipment. Although not new, these units are in good condition, and represent a first class 

buy. Originally made for a relay wireless company, they are built to strict specifications by a prominent 
maker. 
BASICALLY EACH UNIT COMPRISES... 
R.F. AMPLIFIER, using a 10F3 valve, all contained in a screening box. 

AUDIO AMPLIFIER, employing a 10P14 valve, and giving a good repro- 
duction at 3 watts. 

POWER PACK both the R.F. and the Audio amplifier are fed by a common 
internal fully smoothed power supply. This is provided by a tapped 
mains dropper (input 200/250 volts AC /DC), and a U404 rectifier valve. 

INPUTS. Inputs are supplied for AC /DC mains, crystal pick -up, and six 
pre -set channels. 

SPEAKER. A good qaulity 15 !3 permanent magnet 8 -inch round speaker is 

I fitted. 
CABINET. All the above are housed in an attractive brown bakelite case, 

with cream speaker slats. (Case site 14" x I If" x 6'). 
The applications to which these amplifiers can be put are limitless, for 
apart from the obvious use as a gran, amplifier (2 can be used for stereo) 
they can be adapted for countless other uses, e.g. baby alarms, inter -corns, 
guitar amplifiers, etc. 

OUR PRICE, including valves. ONLY 2 1 
plus 6/6 post 
& insurance. 

I Please turn back for another 3 pages of Bargains 
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VITAL TO ALL IN THE INDUSTRY 

NEWNES PRACTICAL 

ELECTRICAL ENGINEERING 
Written by 87 Recognised Authorities Assisted by 170 World -famous Companies 

Advisory Editor: G. F. Tagg, B.Sc., Ph.D., M.I.E.E., F.Inst.P. 

Produced with the full technical resources of NEWNES, this new 
edition covers every important activity in the industry -it enables 
you, the forward -looking engineer, to acquire and retain knowledge 
so essential to your career. Every facet of the vast field of modern 
electrical engineering is dealt with -by qualified electrical engineers, 
who draw upon their knowledge and long experience to guide you 
to advancement. Prove its value by Free Examination for 7 days - 
post coupon to -day! 

Everything you want to know about - 
Installation Work of All Kinds- Commercial buildings, small 
houses and flats, hospitals, schools, theatres, cinemas, electric 
appliances, alarm systems. 
Instruments, Machines, Equipment -Electric motors, control gear, transformers, rectifiers, electronic control in industry, 
measuring and recording, instruments and electricity, supply 
meters. 
Operation, Maintenance, Repair- Welding plant, electric traction, cranes, lifts, X -Ray equipment, testing domestic equipment, batteries. 
Generation, Transmission, Distribution -Power stations, power cables, public supply, underground distribution systems, town and rural supplies, cable -laying and faults. 

This is what you receive without obligation - 
4 Volumes strongly bound in Grey Moroquette. 2,352 pages of instructive infor- 
mation on latest practice. 2,100 Photographs, Diagrams, Perspective and 
Working Drawings, Electrical Circuits, and Data on test procedure, etc. 24 Data 
Sheets in colour and 12 Quick -reference Blueprint Charts complete in Strong 
Chart Case. Nuclear Power Stations Booklet. Fascinating cut -away sections in 
full colour enabling you to see how they operate. With full explanatory text. FREE! 
NEWNES ELECTRICAL POCKET BOOK. The Electrical Engineer's 
"bible ". Nearly 400 pages with 258 illustrations, diagrams, tables. 

PLUS 2 YEARS' TECHNICAL ADVISORY SERVICE 

Act now for this thoroughly prac- 
tical work -the complete set is 
yours for 7 days without cost or 
obligation to purchase. 

Post Coupon To -day 

Qi 
.if¡/4/ f4e co, J i%'/1//p¡,lo6- s 

9iore ío 6vy EE J'EleeN Oo!ri 

4 VOLUMES 

Fife 
DATA CHARTS 

BLUEPRINTS 

NUCLEAR POWER 

STATIONS BOOKLET ki 

?si` 

ry may':: J "y 

ELECTRICAL 

POCKET BOOK 
s 

Electrica 
Pocket 

úA 
tart, 

To: George Newnes Ltd., 15 -17 Long Acre, London, W.C.2 

Name 

Address 

Your Signature - ...____..._.__ 
(Or Parent's signs if you are 
under 21) PEES 

Ti kMwhere applicable 

HouseOWNER 

Householder LI 
Living wills Parents 

Lóduing Address 

Please send me Newnes 
PRACTICAL ELECTRICAL 
ENGINEERING without 
obligation to purchase. I 
will return it in 8 days 
or send the first pay- 
ment of 15/- eight days 
after delivery. and 15 
monthly subscriptions of 
20/- until the sum of 
£15. 15s. has been paid. 
Cash price within eight 
days is £15. 

Ä 
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000000000000000000000000000000000000000000000000000000000000000com 
O Solderless Transistor 3 THE REAL COMPANION 
4 Any boy from eight years onwards 

will easily make this pocket size 
O transistor set. No soldering is invol- 
O ved and in fact the set can be made up 
O virtually without tools. It is never- 

theless a workmanlike lob which. 
when completed, will receive Luxem- 
burg and local stations entirely 
without aerial or earth. Uses two 

O transistors and diode in reflex circuit. 
O Other features include optional 
O medium and long waves and loud 

speaker. 
The parcel contains 

0 everything neces- 
sary to complete 

O Paket of Solderless 
1 terminals. 

8 
Packet of Conden- 
sers. 
Packet of Resistors. 
Packet of Transis- 

O If tors. 
O I 4 Connecting wire. 
O Ì Proper plastic tram 
4 sfstor set case with - printed scale and 

tuner. 

8 Plug an aid type 
with on/off 

o 
sari socket with switch. 

O and full comprehensive easy to follow 
Q instructions. Price 37/6 plus 2/6 post 

0 and insurance. 

Miniature Earphones 

4 0 
4 
0 
O 
0 
O 

0 For Transistor Circuits or Deaf Aid. 
O Very light weight and easy to wear. 

0 
cord almost Invisible, good quality 

Colli- 
n Droduction of music and voice. Colli- 
n plate with miniature plug and socket, 

ready to use -correct impedance OK 
for red spot and similar transistors. 

O Crystal and Magnetic. 9 / -. Post and 
O Insurance 1 / -. 
O 
O 
O 0 
O 
0 
4 Smallest Possible 2 -gang 
O 
O 
O 

O 
O 
O 
0 
O With built in trimmers, polystyrene 
O cased, size only 1 x 1 x 7 /161n.. price 
O 17/6. Smallest IF and oscillator to 

match. 2U - P.P. input and P.P. out- 
Zs' put transformers. 12/6. Circuit dia- 

gram free with anv of ',hove. 

O 
O 
0 
O 
O 
0 
0 
0 
,0 Transistor Set Cabinet 
G 

Very modern cream cabinet, size 5; x 
3 x 11 In. with chrome handle, tuning 

O knob and scale. Price 7/6. plus 1/6 
0 postage and packing. 

Miniature Plug and 
Socket 

as used with the above can be 
supplied separately. Price 3/8. 

0 
High Voltage Rectifiers 

0 CV1963 kV., Peak 800m A £4176 

0 
CV15 04 60 kV.,Peak 1,200mÁ£5176 

0 CV74 40 kV.. Peak 600 mA £217 6 
CV15088 kV.. Peak 1.000mA £1176 
CVI11114 kV., Peak 350 m 76 

4000000000600000000000000 000C3Æ5 4Æ50O0 0000000000O00000000000000000000 

There's 
Nothing 
to coin- pare ;. 

w i t h 
this so don't 
b u y your 
portable 
u n t i l 
You have heart Lifts une -call at any brancn for,ls hon- 
stratfon -You will be well satisfied -why not earn 
spare time cash making them up or your friends? 

NOTE THESE FEATURES * 400 /5110 mw. Output Push -Pull. * 6 First Grade 
Transistors. * Latest Type suoerhet Circuit. * (tedium and Long Wave. * Internal Ferrite 
aerial Utz Wound. * High Q cells, * Latest type 
Printed circuit with components plan.. * Slow 
motion toning. *, Car aerial attachment. * TwA- 
tone cabinet. * High flux elliptical speaker. -* Sire 
11 x S x lin. approximately. * Easy to follow in- 
structions: * it months' guarantee all components. 
* No technical knowledge required. * Service 
available at moderate charges. 

ORDER IN CONFIDENCE 
Money returned in fú1] if parcel not up to expectation 
and returned unassembled. Price complete. less 
battery £911916. Battery 316 plus carr. and insurance 
7/6. 

PHILIPS TRANSCRIPTION UNIT 
Philips AC MO Record 
Player, 4 speed. Ideal 
for the enthusiast. 
Pick -up arm wired f or 
etereo, fine 
adjustment 
on all four 
speeds. Con- 
tinuously variable rick -up. 
weight (2.12 inns.). 
Supplied with Philips 
Hi -Fl crystal type 
AG3019 for microgroove 
and 78 r.p.m. Frequency 
response 30- 15,000 c /s. 
Pick -up lilting and lowering device. Individually 
balanced 

with any ampliferturntable. or radio nets CompletCan with 
monaural nick -ut 410.10.0. or Una. deposit and 20 fort - 
nightly Payments of 10 / -. Available also with stereo 
head diamond or sapphire stylus. Prices on request. 

CAR RADIO PORTABLE 

] 

TABBY EQUIPMENT COMPLETE 

I Watt Transistor Amplifier 
2 x CX71's 'direct coupled cascade 
drive to 2 precision matched 0074's 
in Class B push -pull provide up to 1 W. 
undistorted ' output from 5 mV: in at 
1.5 K -ohm Frequency response. 
60- 16.1100 c/s * 3 dB. Overall size 3 s 

2.2 x 1.21', 92/6. Post and Ins. 2/6. 

Yaxley Switches 
Price 69/6 plus 2/6 post and insurance. 
1 Pole 3 Way 1/6 
1 Pole 5. Way 2/- 
1 Pole 12 WaY 3/- 
2 Pole 2 -Way e 2/6 
2 Pole 4 Way 

2/8 
2/- 

2 Pole 6 Way 
2 Pole 8 Way 3/6 
2 Pole 12 Way 416 
3 Pole 3 WaY 1/6 , 

3 Pole 6 WaY 318 
4 Pole 4 Wey 3/- 
6 Position Shorting 2l' 
6 Pole 3 Way 2 6 
6 Pole 3 Way 3/6 
8 Pole 2 Way 2/- 
9 Pole 3 Way 216 
12 Pole 2 WaY 2/- 

Hi-Fi Snip Infinite Wall Baffle 

Nicely 
Veneered. 
and pol- 
ished. Cor- 
ner fitting 
(attaches to 
picture rail. 
Taken up no 
floor space, 
Gives really 
fantastic're- 
suits with only 
low -priced 81n. 
speaker. Fitting 
for tweeter. Only 45 /- each, carriage 
and insurance 3/6 

Building A Scope? 

31n, oscilloscope tube. American 
made type No. 3FP7. octal base 8.3 v. 
0.6 amp. heater, electrostatic deflec- 
tion, brand new and guaranteed, 
with circuit diagram of scope, 15/- 
each, plus 116 post and insurance. 

Connecting Wire 

P.V.C. covered in 100ft. coils-2/9 s 

coil or four coils different colours. 
10/- post tree. 

Miniature 
Microphone 

American made. Dy- 
Complete equipment for seeing In the dark, as fitted namic type. real bar - 
to Army vehicles for night driving, etc. Complete gain at 2/8, plus bd. 
working equipment comprises: 2 Infra Red Radiators, postage. 
adfustable binoculars, power pack for 6 or 12 volts, 
control units and Inter -connection cables. Original 
cost probably around £100. Unused and in perfect order 
-£6.19.8 or 10/- deposit and 15 fortnightly payments 
of 10 / -. 
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POCKET LOUDSPEAKER TRANSISTOR RADIO SUB 

MI eTUR 
COMPONENTS 

ETBNTS 
O Available Again at 42 6 * Push-pull o.p.t. and driver 17/9 0 ':; pair ( milllwatt). 12/6 pair (300 

milliwatt). 0 * Push -pull driver with Sep. Secon- 
daries for transformerless output G 
6/6. 0 

* 3 IF transformers and oscillator G 
and circuit 23/6. S} 

* Ferrite aerial with coils tor med.. 4 Wm and long wave and circuit 7/8. 
Ditto for standard size set 10 /8. o * Two sang tuning condenser to suit Q 
above I.F.S. and rod aerial -11/6, 0 fast and slow: 9/6. ordinary. Q * Printed circuit for above with Q 
construction data superhet pocket Q 
size 8/8. Standard size 7/6. Q 

* Smallest possible electrolytics G 
108each. f 3 mid., 30 mid., 50 

mid., 
d., Q 

100 mid.. 200 mid. Q 
* Smallest I watt resistors 5d. each G 

all popular values. G 

0.005 ß * vu, .01 9d. 
up to 8ó each 0 * Miniature elide switch 2/8. 0 0 * Transistor holders 1/6 each. 

* Edgewise Volume controls, 2K. G 
5K., 10K., 20K.. all 2/6 each. G 

* Ditto with switches 8/- each. QQ.' 

* Set of 6 transistors for superhet 
in original packets guaranteed. Q Mullard OC44., 0C45.. OC71 Q matched pair 0072 23.10.0 the set. Q 

* Superhet 6 all first grade Includes G 
matched pair 45/-, 35/ -. 0 

* Ditto, seconds but tested 30/-. 0 
* Oscillator and 2 IF-new American G 

High gain 35/ -- Q 
* Red Spots 3/6. 
* White Spots 3/9. 44 

* Surface barrier (super white spot) 0 
* Surface barriers 15 M /cs 9/8. 0 
* Diodes 1 /-. Sub -miniature 2/8. 0 
* 3in. Speakers 3 ohm 18/8. 0 0 * 31n. Speakers 80 ohm 18 /6. Q 
* 21in. Speakers 3 ohm 19/8. QQ, 

* Elliptical aker. 7' s 4', 3 ohm 0 
or 35 ohm 19 /6. 

Spe 
G 
G 
G 

"Dim and Full" Switch Q 
Particularly useful for controlling 0 
photoflood lamps which have only a A, short lice at full brilliance. This switch has three positions; the first 'co_ Component Storage position puts two lamps in series 

Drawers at half brilliance l'or setting up, the Q 
Stout board construction r second position is off and the third Q Sto s 

drawers are I position full brilliance for the opera- these ideal for 'I tlon shots. Also useful for con- small parts. Supplied com- ! -III trolling night lights, heater, etc., G 
plete with simple erection etc. Price 3/9 each. post 9d. Circuit G Instructions-1/6 each or 12 diagram Included. Q drawers each 6 x 25 x 6 5ln., Ditto but without the off position i.e. Q 13/6, post 2/ -. d.p.d.t.,10 amp 2/9. G 

Read these Testimonials 
D. A. Hilton, Leigh, Lanes. 

"I received 'Pocket 4' on Christmas 
Day. I made it up on Boxing Day and 
1 am very pleased with the results. It brings In local stations and many foreign stations Including Luxemburg at good strength. I am 1.3 years old ". 
Mr. J. Bell. Wolverhampton. 

I am writing to express my satis- faction at the standard of your kit 
for your Pocket 4 Transistor set and 
also to state that It has come up to 
my expectations in regard to per- formance". 
Mr. R. Belt, Newcastle -on -Tyne. 

I have built your Pocket 5 Tran- sistor set. 1 am very pleased with it ". 
Mr. F. Jackson, Ickenham. Middx. "I have built the Pocket 4 and am 
more than pleased with the results ". 
Mr. (l. Bamford, Ramsgate. 

"I find this set even better then 
you claim it to be and most cer- tainly up to your usual standard of quality. I feel that nobody could fall to build it and get results. Even the first -time -ever novice, as your circuit diagrams and instructions 
are so clear and precise ". 
Mr. A. J. Simmonds, Welling, Kent. 

"I purchased from you a week ago the Pocket 4 Transistor Kit. I put It 
together last night In 1} hours, on switching on the set I was right on 
Radio Luxemburg. i must say thank 
you because not only has the set a very attractive appearance, it also behaves fantastically ". 

Over 1,000 
letters received. 

AVAILABLE WITH FIRST GRADE TRANSISTORS 
AND FOR LONG AND MEDIUM WAVES 

Circuit comprises 2 HF transistors reflexed to equal 
4 stages. Permanent germanium diode and high gain AF output stage fitted with miniature speaker, proper tuning condenser, volume control and in case with handle as illustrated (less monogram), completely 
usesbtransistorsrand 1 diode, price g52/8, plus 2/6 post and Insurance. Pocket 5 uses 4 transistors and 1 diode and has feedback control, price 87/8. plus 2/6 post and Insurance. 

GOOD RESULTS EVERYWHERE 
Nothing can be more disappointing than to find that despite care In making up, your radio lust will not work or needs a long high aerial and water pipe earth. 

We can prove good results in all areas and we guarantee all components for 12 months. Read lust a few of the hundreds of testimonials we have received from con- structors who have made these sets. Send In confi- dence. Money refunded if not up to your expectations. Plans free with parts, or separately 1/6. More details S.A.E. 

Aso again available with S.B. transistors as last year 42/3 and 52/6. plus 2/5 post and packing M.W. 

Speaker Bargain 

12in. Hi- fidelity loudspeaker. High flux. permanent magnet type with standard 3 ohm speech coil. Will handle up to 12 watts. Brand new by famous maker. Price 32/6. plus 3/8 st and insurance. 
Last Month's Blueprint 

Come to us for all the parts -or 
send for fist. 

TRANSISTORISED 
STETHOSCOPE 

Trace signal right through: 
Radio, T.V., Tape amplifier, 
Hl -F1, etc. -simplest way 
to fault find -carry it llkea 
fountain pen -all parts in -A 
eluding transistor barrel 
crystal, everything except 
battery, 12/6 plus 1/6, data 
included or separately 1/6. 
Or complete with deaf aid 
type earphone, 20/ -. 

Transistors for R.F., F.M., T.V. and 
U.H.F. 

Frequencies quoted are approx. cut -off. 
SB 077 15 -20 Mcis 8/8 
SB 30.5 20-30 Mc /s 
SB 281R 40 -50 Mc /s 15 /- AMERICAN 2N1727 100 -150 Mc /s 15/- AMERICAN 2N1728 100-150 Mc /s 12/8 AMERICAN 1'18321000 -1300 Mcis 25/- A9fERI('.AN T1833 1000-1300 Mc /s 25 /- 

Re- gunned Tubes 
We offer television 
tubes which have had 
new gun assemblies, 
new getters, new 
screens and have vir- 
tually been rebuilt as 
new. 

12in. 24.19.8 
141n. 25.6.6 
17tH. 25.19.6 

Non -callers please 
add 10 /- carriage 
and insurance. 

ELECTRONIC PRECISION EQUIPMENT LTD. 
0 
Q 

8 
post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, Q Eastbourne, marked Department 7. Callers may use any one of the Companies below. 0 

260 London Road. 29 Stroud Gann Rd., .520 High Street North, 42.46 Windmill Hill, 246 High Street, 0 Croydon. Finsbury Park, NA. Manor Park, E.12. Ruislip, Middx. Rarlesden, N.W.10, 4 Phone: CRO 65.58 Phone: ARChway 1049 Phone: ILFord 1011 Phone: RUIslip 5780 Phone: ELGar 4444 G Half day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 
DQQQ50000000QOQOQ000QG 0 Q000OQQQQ000QQ0QQQ 0QQQQQ00Q0000000OQOQO0OQ3 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND 
ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 

TELéGRAM 
OZ4 5' 
A3 31- 
AS 6/- 
A7GT I2/ 
CS 1216 
D6 1016 
G6 1716 
H4 GT 10,6 

r6 
LDS 5'- 
LN5 5'- 
NSGT 1016 
R5 6/6 
54 9/- 
S5 61- 

114 316 
US 61- 

2P 2616 
2X2 416 
3A4 61- 
3A5 I016 
3B7 1216 
306 Sr- 
3Q4 716 
3Q5GT '6 
3V4 7/6 
5R4GY 1716 

5V4G 1016 
5Y3 616 
5Z3 126 
5Z4G 9'- 
6A7 1016 
6A8G 9'- 
6A88 91- 
6AC7 41- 
6AG5 516 
6AK5 81- 
6AL5 41- 
6AM6 416 
6AQ5 716 
6AT6 71 
6AU6 I01- 
6AV6 12/8 
6B8 51- 
6BA6 7/6 
68E6 61- 
6BG6G 7.313 
68H6 8/- 
6816 61- 
68Q7A IS'- 
6BR7 2313 
6857 251- 
6BW6 816 
6BW7 6'- 
6BX6 61- 
6C4 S'- 
6C5 6/6 
6C6 616 

3 6C9 13/6 
6C10 91 

6CD6G 3616 
6CH6 91. 
603 19111 
606 616 
6E5 12'6 

2669D2 

6F6G 7'- 
6F11 17/3 
6F12 4'6 
6F13 11/6 
6F14 26/6 
6F15 I5'3 
6F16 916 

6F23 10/6 
6F32 1016 
6F33 7/6 
6G6 616 
6H6GT 3'- 
615 5f- 
6J6 5/6 
617G 61. 
6J7GT 1016 
6K7G 51. 
6K7GT 61- 
6K8GT 10/6 
6KBG 616 
6K25 19111 
6L1 2313 
6L6G 81- 

6L7GT 716 
6L18 13,- 
6L19 23/3 

6L 20 15811 
6N7 81- 
6P25 1216 
6P28 26/6 
6Q7G 6/6 
6Q7GT 1I/- 
6R7G 101. 
6SA7GT 816 
6SC7 716 
6SG7GT 8/- 
6SH7GT 8/- 
6SJ7GT 8f- 
6SK7GT 6'- 
6SL7GT 616 
6SN7GT 516 
6SQ7GT 91- 
6SS7GT 8/- 
6U4GT 1216 
6U5G 716 
6U7G 8/6 
6V6G 7f- 
6V6GTG 81. 
6X4 51- 
6X5GT 61- 
6/30L2 101- 
7A7 1216 
7B6 2113 
7B7 816 
7C5 8/-27SU 
7C6 81- 
7H7 81- 
7R7 1216 
757 9/6 
7V7 8/6 
7Y4 7,6 
802 316 
803 4/6 
9BW6 1513 

4/ 

IOC! 13r- 
10C2 26/6 
10D2 121- 
10E1 26/6 
10F9 1116 
101.03 816 
!OLD!! 

10P13 I I5i 
10P14 19'3 
12A6 S/- 
12AC6 1513 
12AD6 17/3 
12AE6 13111 
12AH7 8,- 
12AH8 12/6 
12AT6 716 
I2AT7 61- 
12A 6 2313 
I2AU7 616 
I2AV6 12/8 
12AX7 716 
12BA6 81- 
128E6 9,- 

12EÌ47 3031821 
1215GT 4/6 
1217GT 916 

I2K7GT 5 16 

I2K8GT 141. 
12Q7GT 5'- 
12SA7 816 
12SC7 8/6 
12SG7 7'- 
125117 816 
12517 816 
125K7 6,. 
12SQ7 1116 
12SR7 816 
12Y4 10/6 
14S7 27/10 

19HIQ5 110'6 
20D1 I5'3 
20F2 26/6 
20LI 26/6 
20P1 26/6 
20P3 23,3 
20P4 26/6 
20P5 23/3 
25A6G 1016 
25L6GT I0/- 
2SY5G 10'- 
25Z4G 916 
25Z5 916 
25Z6G IO'- 

19,11 
28D7 71- 

30I 6r- ß 
30FL 
301_11 

10/ 
8/ 

301.15 116 
30P4 121- 
30P12 716 
30PL1' 1016 
WIN la 12/6 

35A5 2113 
35L6GT 916 
35W4 716 
35Z3 1016 
35Z4GT 61. 
35Z5GT 91- 
43 10'- 

50CD6G 1Q1 

3616 
50L6GT 916 
53KU 19/11 
72 416 
77 8'- 
78 6/6 
80 9/- 
83 151. 
15082 151- 
16 0 6 
185BT 33/2 
185BTA33/2 
304 10/6 
305 1016 
807 716 

16/7 
5763 12,6 
7193 51- 

79002 S 6 
AC/PEN 

5-pin 2313 
7-pin IS'- 

AC2PEN/ 
DD 1216 

ACEPEN 716 
AC/TP 3312 
ATP4 Sr- 
AZI 1817 
AZ3I 101- 
AZ4I 13111 
B36 IS/- 

CI 1216 
CIC 1216 
CBLI 26/6 
CBL3I 2313 
CCH35 23/3 
CK506 6/6 
CL33 19/3 
CV63 10/6 
CYI 1817 
CY3I 1617 
DI 3/- 
D15 1016 
D63 5/- 
077 41- 
DAC32106ECL80 
DAF9I 6/- 

DD49613811 

DF33 10 
71 

1 

DF66 151- 
DF91 316 
DF96 86 
DF97 91- 
DH63 66 

DH76, Sf- 
DH77 71- 
DK32 121- 
DK40 ,21'3 
DK9I 616 
DK92 9' 
DK96 8/6 

DL66 1716 
DL68 IS/- 
DL72 I5,- 
DL92 71- 
DL94 7'6 
DL96 816 
DM70 716 
E8OF 201- 
EA50 2'- 
EA76 916 
EABC80 9 

EAC9I 4/6 
EAF42 9'- 
EB34 216 
E841 8/6 
EB9I 4/- 

EBC33 
2313 

EBC4I 816 
EBCBI 8/- 

EBF83 13III 
EBF89 9f6 
EBL21 23/3 
EBL3I 3313 
EC52 516 
EC54 61- 
EC70 1216 
EC92 13/3 
ECC32 5/6 
ECC33 816 
ECC34 2417 
ECC35 8/6 
ECC40 23/3 

ECC82 6/6 
ECC83 716 
ECC84 91- 
ECC85 8,6 
ECC88 18/- 
ECC9I 516 
ECF80 10/6 
ECF82 1016 
ECH3 26'6 
ECH2I 2313 
fiCH35 66 
ECH42 9' 
FCH81 9'- 
ECHB3 1311 

9'-HABC80 
ECL82 1016 

E99 83 23/3 
EF22 
EF36 lá¡_ 

EF37A 8,- 
EF39 5/6 
EF40 151- 
EF41 9,- 
EF42 1016 

EF50(A) 7'- 
EFSO(E) 51- 

EF54 51. 
EF73 10'6 
EF80 6f. 
EFES 61- 
EF86 10/6 

EF9Í 4 
91- 
16 

EF92 416 
EF97 1313 
EF98 1313 
EF183 18/7 
EF184 18'7 
EK32 816 
EL32 51- 
EL33 1216 
EL34 151- 
EL38 2616 
EL4I 91- 

EL42 10'6 
ELBI 1216 
EL83 19/11 
EL84 716 

EL86 
13111 

1713 
EL91 51 

EL9S 1016 

EL822 253 
EM34 916 
EM71 2313 
EM80 91- 
EM81 9f- 
EM84 1016 
EN3I 37'- 
EYSI 91- 
EY83 16/7 
EY84 141- 
FY86 9/- 
EZ35 6/ 
EZ40 T- 

EZ80 71- 
EZ8I 7'- 
FC4 1St- 
FC13 26/6 
FCI3C 2616 
FW4/500 816 
FW4/8008/6 
GU50 27,6 
GZ30 9f- 
GZ32 101- 
GZ33 19111 
GZ34 14'- 
GZ37 19,11 
H63 1216 

1316 

HL2300 7/6 
HL41DD19/3 

HL42DD 
19 3 

HN309 3417 
HVR2 201- 
HVR2A 6,- 

KF35 816 ; 

KL35 816 
KLL32 2417 
KT2 S'- 
KT33C 10,. 
KT36 29/10 
KT4I 1216 
KT44 1V6 
KT61 ' 1216 
KT63 7/- 
KT66 151- 
KT88 24/- 
KTW6t 616 
KTW62 716 
KTW63 616 
KTZ4I 81, 
KTZ63 7/6 
L63 6/- 
LN 152 9,- 
MHL4 7/6 
MHLD6 1216 
ML4 816 
MS4B 23/3 
MU12114 8/- 

N78 1931I 
NI08 23,3 
N308 20/7 

P63139 

151- 

PABC80 
13/11 

PCC84 
8f- PCC85 9f6 

PCC88 181. 
PCC89 11,6 
PCF80 8/. 
PCF82 1016 
PCF84 1617 
PCF86 IS'- 
PCL82 10/- 
PCL83 10/6 

PCL85 1617 
PENA4 126 
PENB4 2616 
PEN4DD 

26/6 
PEN25 416 
PEN4ODD 

251. 
PFN44 26,6 
PEN45 1916 
PEN45DD 

26/6 
PEN46 716 
PEN383 23/3 
FEN453DD 

33/2 

PE 020D 331Z 

PL36 123 
PL38 2616 
PL8I 1016 
P1-82 7/6 
PL83 9'- 
PL84 12,8 

PLB20 I817 
PM2B 12,6 
PMI2 6/6 
PM12M 616 
PM24M 2113 
PX4 I0/6 
PY3I 1617 
PY32 
PY80 

17111 
716 

PYBI 8/6 
PY82 7'- 
PY83 8/6 
PZ30 19111 
QP21 71- 
QP25 14/6 
QS150/15 

10/6 
RI2 91- 
R I8 141- 
R19 19,11 
RGI/240A 

451- 
RK34 7/6 
S130 2216 

SP4Ì7' 
14/6 
36 

SP42 126 
SPEI 3/6 

SU61 29/6 
T41 91- 
TOD4 1216 
TH4I 2616 
TH233 33/2 
TH232I 201- 
TP22 I5/- 
TP25 151- 
TP2620 33/2 
TY86F 1313 
U12/14 816 
U16 10'- 
U18/20 8'6 

U24 29110 
1)25 17/11 
U26 101- 
U31 9/6 
U33 26/6 
U35 26/6 
U37 26/6 
U43 9,- 
U45 9'- 
USO 616 
U52 616 
U54 19111 
U76 61_ 

U78 Sr- 
U107 167 
U191 16/7 

1.1251 11413 

U282 
19111 

2217 
U301 2313 
U329 141- 
U339 1617 
U403 1617 
U404 816 

U801 29,10 
U4020 16/7 
UABC80 91- 
UAF42 9/6 
UB41 IV- 
UBC4I 8/6 
UBC81 11'4 

UBF89 916 
UBL21 2313 
UCC84 14/7 
UCC85 9/- 
UCF80 1617 
UC1421 2313 
UCH42 9/6 
UCHBI 916 
UCL82 1116 
UCL83 1913 
UF4I 9 

UF42 12/6 
UF80 1016 
U985 91- 
UF86 17111 
UF89 9f- 

UL44 26/6 
UL46 14/6 
UL84 816 

UM80 15/3 
URIC 18/7 
UU6 19/11 
UU7 16/7 
UU8 2616 
UU9 716 
UYIN 1817 
UY21 13/11 
UY41 716 
UY85 71- 
VMS4B 151- 
VP2 12/6 
VP4 151. 

VP4B 2313 
VP13C 7'- 
VP23 6/6 
VP4I 6/- 
VR105 8'- 
VRI50 716 
VT6IA 5,- 
VT501 51- 
W76 5/6 
WBIM 6'- 
W107 18,7 
W729 19111 
X24M 247 
X41 IS,- 
X61(C) 126 
X61M 2616 
X63 91- 
X65 1216 

X76M 1146 
X78 2313 
X79 23/3 
X109 17/3 
XD(I.5) 616 
XFGI 18/- 

XFYI2 9/6 
XYF34 1716 
XH(I.5) 616 
XSG(I.5)616 
Y63 716 
Z63 7/6 
Z66 I716 

Z719 166 

Transistors 
and diodes 
CGIC 716 
CQ4E 716 
CG6E 714 
CG7E 7'6 
CGI')E 7'd 
CG I 2E 714 

4, GD3 
6, 8 41. 

0A70 4/. 
0A73 41. 
0A79 4 
0A81 4/ 

0A9Ì 5/, 
0A95 51 
0A210 25/ 

OC?61 s/ 
OC19 541 
0C23 87f 
0C26 41/ 
0C28 251 
0C35 48r 
0C44 26/ 
0C45 231 
0065 22h 
OC66 25 
OC70 14 
0071 14 
0072 17 

0075 IS 
0076 15 
0077 21 
0078 17 
0081 18 
0C170 35 
0C200 54 
OC203 58 
Tlt 40 
T12 45 
T13 SO 
TPI 40 
TP2 40 
TSI IO 
TS2 12f 
TS3 15 
TS4 24 
XAI01 23 
XAI02 26 
XAI03 15 
XAI04 18 
X8102 10 
XB103 14 
XBIO4 10 
XCIOI 16 

6FI 
. MULLARD RADIO BOOKS. MULLARD AMPLIFIER MANUA 

NUAL. '6d ALL POST FREE. 
TRANSISTOR MANUAL I3fòd. 

VOLUME CONTROLS METAL RECTIFIERS full List with ratings free for S.A.E. 

All with Long Spindle and RM -I 513 Ì4A86 1716 148130 35,- I4RA 1 -2-8 -3 211- 

Double-pole Switch, 4,6 each. RM -2 7/6 14A97 23/. 148261 11,6 (FC3I) 
RM -3 7/9 Ì4A100 27'- I4RA 1 -2-8 -2 17/6 16RD 2 -2 -8-1 12'- 

10 K 25 K 50 K 100 K RM-4 141- 14A124 281- (FC101) I6RE 2 -1-8 -1 816 

I me . 2 me RM -5 19/6 14A163 381- I6RC I -I -16-1 316 18RA I -I -8-I 416 

DRMIB 131 - 
DRM2B 1516 
DRM3B 15,6 
LW7 21'- 
RM-0 7111 

JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT 4 AMP. 
AT 4 AMP. NO LARGER THAN A RESISTOR. 10/6 EACH. 

Standard Can ELECTROLYTIC CONDENSERS Wire -ended tubular 

16 x 8 x 8 mfd., 500 v. 4/- 60 x 250 mfd., 275 v. 916 200 mfd., 275 v. 41. 8 mfd., 450 v. 119 

32 x 32 mid., 450 v. 5/9 100x400 mfd., 275 v. 1216 
1 00x200 mfd., 275 v. f'6 16 mfd., 450 v. 219 

64 120 mfd., 350 v 813 100 mid 275 v 3'- 32 mfd., 450 v. 3,9 

Packing ains 
against 

Item. 
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30.5.30. Early Closing Saturday. 

} mg. } mg g B 

6 

I8RA I-I-16.1 6/6 
(FC116) 

18RA 1-2-8-1 
18RD 2-2-8-1 15r- 

( FC 124) 

111- 

TWO IN SERIES GIVE 240 VOLTS 
32 mid., 350 v. 216 

8 x 8 mfd., 450 v. 3/- 
16 x 16 mfd., 450 v. 4/- 
32 x 32 mfd., 350 v. 4/- 

8 x 16 mfd., 450 v. 319 
z m 

Post/Packing Charge 6d. Ite Orden over E3 post free C.O.D. 216 extra. Full List, with Terms of Business, 6d. 
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SENSATIONAL NEW 1961 DESIGNS -BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 

THE NEW "LISBON" TRANSISTOR SET "MAJORCA" 7 TRANSISTOR RADIO 
Build the 

sensitive 
m iniature 

" Ighly 
iSBO design. 
I. a pocket 2atag transistor set not o 
much larger than a matchbox. Exc. l ...ulYr 0 lent clear reception covering all all,e. 
medium waves and king for 
months and months o8 a tiny 13 or i a! wì . ) volt battery costing only 3#d. A very 
simple set to build and excellent _ 

introduction to transistor circuitry. 
Everything can be supplied dawn l 

the last nut 1 bolt lu li i 
SIMPLE AS A.B.C. PICTORIAL "° ` 
STEP -BY -STEP PLANS FOR ONLY . 
19/8, pins t and Popacking 1 

(C.O.D. 2l- extra). Parrs sold' 
separately. priced parts list 1 / -- - 

B u i l d this 
7-TRANSISTOR ß I Oa 19.6 
"MAJORCA" 
superhet portable with Cr Radio 
aerial attachment. An exceptional 
high Quality design giving remark- 
able tone with push-pull output. Can 
he built for ONLY £10,19.8. Including 
everything down to the lost nut and 
bon and SIMPLE AS A.B.C. PICE 
TORIAL Backing -STEP PLANS. 
fins! and packing 3tí1 (C.O.D. .i 
extra). Parts sold separately. 

- 

a3 
"~ 

i C. 

^$ " lA 

" ~ 

OUR NOVEL WRIST RADIO THE NEW "FLORIDA" VALVE RADIO 
Our engineers have de. sa 
signed this novel Wrist " 
Radio aing latest trap- 
Astor techniques. Size only I# x l x ???m+° 9? 
¡in. Featherweight yet gives cleat tpy 
crisp reception over all mralinni 
waves, Tiny battery lots months 
and months costing only 441. No snags 

anyone an build it in an hour or 
' f two tong our SIMPLE AS A.B.C. ° 

PICTORIAL STEP -BY -STEP PLANS. ?.; ' All parts can be supplied ' lud ng a y 
cane and strap FOR ONLY 28/8. pb x 
post and packing I!6 (C.O.D. 2 
extra.) Parts sold separately, priced 
parts list 11 -. 

This sensational "FLORIDA" model Is one of our most 27/` 
sensitive valve radio It is highly comp a/1 It lt/tined. V 
mirdatute push button base, valve 
pocket radio at absolutely rock b 4- 
t building cost, t all m d r ;., S it .> ° 
waves with very latest el rcnit :, 
hinging in stations from all over . 

Europe th t fuse. Size only 41 y 
21x 1# o A fascinating ',ticket ocket ra f! 
We can supply all the parts including 
beautiful 244im use and SIMPLE 
AS A.B.C. PICTORIAL STEP-BY- 
STEP PLANS. screws, wire, etc. tan 
be built tot the exceptionally LOW 
PRICE OF 27f0, plus poet and pack- 
ing 1/6 /C.O.D. 2/- extra). Parto sold 
separately, priced parts lint 1! -. 

OUR NEW 4 STAGE "MINUETTE" THE NEW "MONTE -CARLO" RADIO 
Build this newly -designed "MINUETTE" 4 -STAGE transistor 
set In very strong ready drilled ULTRA- MODERN CASE. size 39,6 
only 6 x 34 z lin. Uses three transistors and diode and SELF- 
CONTAINED LOUD SPEAKER. Very 
sensitive, ideal for offre, bedraun, 
hOIlt a etc;. Months and months ._ -- - 

e a listening o8 an Wi, battery. Ca 

One of our new, exciting designs, the 'MONTE Liw'yO CARLO" is a powerful, ail mains miniat ore odd. Li radio with the latest trimmings, gold 
insert knobs, special unmarkable plon- 
tic censer, etc. The amazing circuit 
covers all medium and tong waves i ̀  ;yw... -.=w `y with goo) selectivity, fantastic tone 
and oil1put. includes a tt drilled 
and punched chassis. standard sots) 
base valves, etc All the parts can be 

PIDTORIAL STEP 
SIMPLE AS A.B.C. 
BY -STEP PLANS. 

Everything 4117.13 tO the last nut. and . 'gilt FOR ONLY £5,15.0. plus post and 
packing 3/6 (C.O.D, 2/- extra). Parts 
sold separately, priced parr list 1/ -, 

be built FOR ONLY 39/8 including 
PROPER CASE, - miniature speaker. 
et, SIMPLE AS A.B.C. PICTORIAL 

,,,,,..K............,,,,.... 

STEP -BY -STEP PLANS, etc pt 
post WW1 packing 1/6 (C.O.D. 
extra). Parts sold separately, priced 
parts list lio 

THE NEW 3 -STAGE "RIO" BRAND NEW RECORD CHANGERS 
ONLY ß8,1b.0 BRAND NEW: the 
latest 4apeed 8.o R. 

Our fabulous new 3 -STAGE MINIA- 296 TORE LOUDSPEAKER DESIGN 
THE "RIO" covers all medium 
waves Including Home, Light, etc, Very rellcble and 
lightweight. Works for months and months o8 an 
Sd. battery. Can be assembled in an hour or two. 
All parts can be supplied including miniature speaker 
and everything down to the last nut and bolt with 
SIMPLE AS A.B.C. PICTORIAL STEP -BY -STEP 

PLANS for ONLY 89/8 plus poet 
and packing 1/6 (C.O.D. 3/. extra), 
Parts sold separately priced parts 

' 

.. / / '. 
1 

t -ssee 

strut 
few í'A14, s illustrated, Yew only 

OUR PRICE 58.15.0. P.P. 3t6. 

BRAND NEW! the B.9. R. 4-speed 
Autochanger, CAS, few only left. 
OUR PRICE £8.16.0, P. k P. 3/6. 

BRAND NEW: the COLLAR° 
Junior 4 -speed record player. OUR 
PRICE 76/s. P. & P. 3 /ö. '" 

BRAND NEW' COLLARO 
OII$ P$ICI: 67.16e0. 

APu 

Pngee. list 1/, - 

11Y ¡ GRocoR r r _41_r 16444. Gill s \ Dept. 

a: s. 
PW30 

210, Church Road, Hove, Sussex 
a 

Chrpae aeeptet. Cush on delteery 2/- sous. Please print name and address in Mork letters. Suppliers to ,Schools, universities, Government 416 and Research Establishments. Complete range of components and valves stocked. Regret no C.O.D. abroad. DEMONSTRATIONS 
OAF l A1' WORKS 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COSI', CAN BE ASSEMBLED IN HALF AN HOUR 
The Recorder Incorporates the Latest Collard Studio Tape Transcriptor. The Linear LT45X High 

Best Qpouoality Tape llisted 22/6 
£12.12.0 

Handsome Portable 
tisted 

withvlatest attracts 
Reel 

individuallyrappr approximately £40X Performance eglual to in the 160-080 class. S.A.E. 
purchased 

leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 

OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 
Two input sockets with associated 
controls allow mixing of "mike" and 
gram, as in A10. High sensitivity. 
Includes 5 valves, ECC83. ECC83. 
EL84, EL84. 5Y3. Hieb Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
operation, and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTRCLS FOR BASS 
AND TREBLE "Lift" and "Cut." 
Frequency response ± 3 D.B. 3030,000 
c/cs. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 23 
millivolts INPUT required for FULL 
OUTPUT. Suitable for use with all makes and types 01 pick -ups and microphones. Com- 
parable with the very best designs. For STANDARD or LONG PLAYING RECORDS 
For MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc.. OUTPUT 
SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT.'Size approx. 12- 9-71n. For A.Ç. mains 200 -250 v. 50 c.o.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point-to-point wiring diagrams supplied. Only O 

Gns. Carr. 
(Or factory built 45/- extra). Q 10/- 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/3, and 9 monthly payments of 24/3. Send 
S.A.E. for illustrated leaflet detailing Ready-to -assemble Cabinets. Speakers, Micro- 
phones, etc., with cash and credit terms. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereophonic amplifier giving 5 watts 
high quality output on each channel (total 10 watts). Sensitivity is 50 millivolts, suitable 
for all crystal stereo heads. Ganged Bass and Treble Controls give equal variation of 
"lift" and "cut ". Provision is made for use as straight (monaural) 10 watt amplifier. 
Valve line -up ECC83, ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm g Gns. speakers. Point -to -Point wiring diagrams and instructions supplied 
Send S.A.E. for leaflet. Full constructional details and price list 2/8. Carr. 10 /- 

DEAF AID EARPI I ?t 1: S. Low Impedance with lead. 8/9. High Impedance Crystal 8/9. 
MICROPHONE ING-:itl'S. Crystal type. 6/9. 

251 . 
Carr. 
17/6 

H.P. TERMS. Deposit 35.7.6 and 12 
monthly payments of 2 gns. Cash price 
if settled in 3 months. 

TELEVISION RECTIFIERS 250 v. 
200 mA, small size. Only 6/9 each. 
RE- ENTRANT SPEAKERS. TannoY. 
8 watt. 7.5 ohms. Only 22/6 each. 
Parmeko Horn Type, 10 watt. 15 and 
200 ohm matching, 59/8. R.C.A. 20 watt. 
15 ohms or 200 ohms. e ans. 
COLLARO RC 457 4 SPEED MIXER 
AUTO -CHANGERS. Turnover Studio 
Pick -up head. for 200 -250 v. A.C. £7.19.6. 
Carr 4/6. 
THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Power 
pentode output. Valve line -up 6X7, SP61, 
6V60. Selectivity and quality excellent. 
Simple to construct. Point- to-Point 
wiring diagrams, instructions and parts 
list, 1/9. maximum building costs 14.19.6. 
Inc. attractive Walnut veneered wood 
cabinet 12 x 63 x 511n. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case. mains 
trans.. F.W. Bridge Rectifier, 2fusehol ers 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric 
Trains, Limited number available at 33/9. 

R.S.C. BATTERY CHARGING EQUIPMENT 
ASSEMBLED CHARGERS 

6 v. 1 amp. 19/9 
8 v. or 12 v. 1 amp. 29/9 
6 v. 2 amps 29/9 
6 v. or 12 v. 2 amps 38/9 
6 v. or 12 v. 3 amps. with am- 

meter 59/9 
Above ready for use. With mains and 
output leads. Carr. 3/6. 

HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps, variable output. 
Consisting of Mains Transformer 
0-200- 230 -250 v.; F.W. (Bridge) 
Selenium Rectifier; Ammeter, Vari- 
able Resistor. Panels, Plugs, Fuses. 
Fuseholder and circuit. 59/9. Carr. 4/6. 

Assembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel rase with 
stoved blue hammer 
flnished.Fuseds8 ,9 and ready for 
use with Carr. 5/- 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13/3. 

ASSEMBLED 
CHARGER 

6 v. or 12 v. 
2 amps. 

Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Ready for use With mains and output 
leads, Double 
Fused. 

Only 
Carr. 3/9.49 9 

A.C. Mains 200 -250 v., 50 cgs. 
ed 12 months. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses, Fuse -holders. 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
6 v. or 12 v.1 amp 24/9 
As above. with Ammeter 32/9 
6 v. 2 amps. 25/9 
6 v. or 12 v.2 amps 31/6 
8 v. or 12 v. 2 amos. inclu- 

sive of Ammeter 42/9 
6 v. or 12 v.4 amps 53/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector. 59/9 
CHARGER AMMETERS. 
0-1.5 a.. 03 a., 0 -4 a., 0-7 a.. 
0 -25 a., 0-80 a. 5/9. 

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
Interleaved and Impregnated. Prim- 
aries 200-230-250 v. 50 cis. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a. 5 v. 2 a.. 17/9 
350-0-350 v. 80 mA, 8.3 v. 2 a, 5 v. 2 a 18/9 
250.0-250 v. 100 mA, 6.3 v. 2 a, 6.3 v. 1 a 19/9 
250-0-250 v. 100 mA, 6.3 v. 3.5 a, C.T. .. 19/9 
250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 
300-0-300 v. 130 mA, 8.3 v. 4 a, 6.3 v. 1 a, 

for Mullard 510 Amplifier .. .. 29/9 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 
350.0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 
350-0-350 v. 100 mA. 6.3 v. 4 v, 4 a. C.T. 

OAS v. 3 a.. . . .. 25/9 
350-0-350 v. 150 mA. 6.3 v. 4 a, 5v. 3 a.. 29/9 
FULLY SHROUDED UPRIGHT 
250-250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 243-31n. . . 17/11 
250-0-250 v. 100 mA. 6.3 v. 's a, 5v. 3a.. 26/9 
300-0-300 v. 103 mA, 8.3 v. 4 a. 5 v. 3 a.. 26/9 
350-0-350 v. 100 mA, 6.3 v. 4 a. 5 v. 3 a.. 2R/9 
350-0.750 v. 150 mA. 6.3 v. 4 a, 5 v. 3 a.. 35/9 
425-0-42.5 v. 200 mA, 6.3 v. 4 a, C.T. 

8.3 v. 4 a. CT., 5 v. 3 a .. .. 49/9 

FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s, primaries 8.3 v. 
1.5 a, 5/9; 6.? v. 2 a, 7/6; 0 -4-8.3 v. 2 a. 7/9; 
12 v. 1 a. 7/11: 6.3 v. 3 a. 8/11; 8.3 v. 6 a, 
17/6: 12 v. 1.5 a twice. 17/6. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

all 3/Sm 

etc. 
599110 to 30 9 

Small Pentode 7/8,3000 to 30 .. 3/9 
Standard Pentode 5,00011 to 30 .. 5/6 
Standard Pentode 7/8,0000 to 30 .. 5/8 
10,7000 to 30 .. .. 5/8 
Push -Pull 10-12 watts 6V8 to 30 or 

Push 6 Tull 10-12 watts to match 8V1ß 
/8 

to 3-5-8 or 150 .. .. 19/9 
Push -Pull EL84 to 3 or 150 .. 18//9 
Push -Pull 15-18 watts, 61,6. KT66 .. 22/9 
Push -Pull for Mullard 510 Ultra 

Linear . 29/9 
Push -Pull 20 watts, sectionally 

wound 6L6. KT88 etc., to 3 to 150 .. 47/9 

ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c /s. 
120 v. 40 mA, 5-0-5 v i a. . . . . 

90 v. 15 mA, 4-0-4 v. 500 mA .. 
.. 15/9 
.. 9/9 

SMOOTHING CHOKES 
150 mA, 7 -10 H 250 ohms. 
103 mA. 10 H 200 ohms .. 
80 mA, lO H 350 ohms .. 
60 mA, 10H 400 ohms .. 

.. 18/9 

.. 5/9 

.. 4/11 

CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries; 
0-9-15 v. 13 a. 11/9; 0-9-15 v. 2 a., 14/9; 0 -9-15 
v. 3 a. 16/9: 0 -9-15 v. 5 a. 19/9: 0 -9-15 v. 
6 a, 23/9; 0-9-15 v. 8 a. 28/9. 

AUTO (Step up/Step down) TRANS. 
0- 110/120- 230/250 v. 50-80 watts. 13/9; 
0- 110/120. 200 /230/250 v. 150 watts 9719. 

MICROPHONE TRANSFORMERS 
120:1 high grade, clamped, 6/9: 120:1 
Potted, Mu -metal screened. 9/9. 
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
undistorted 

complete set of parts to its. 
For A.C. 

Stereo amplifier with 

4 Gns. A 
complete 

output total 6 
to 

con For . malus input of 2with0 
an 

Outputs for matched 2-3 ohm speakers. Sensitivity 130 m.v. Ganged and Tone Controls. Preset balance control. Full instructions and point -to -point wiring diagrams supplied. Only good quality Carr. and Pkg. 5/- 
components and latest high grade valves used. Exceptionally realistic reproduction can be obtained at ample volume tor the home, as can be demonstrated in typical surroundings at our County Arcade premises. A really sensational oiler. 
STEREO EQUIPMENT OFFER. 
matched 81n. Ll /2Sp 

Kit. x19.6 
and Acos T/O Stereo head Carr. 7/6 
with sapphire stylus suitable most pick- 
ups. 

PICK -UP ARMS complete with Hl -FI 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect at approx. 
half price. Only 35/9, 

ACOS CRYSTAL MICROPHONES. 
Mic40 stand or desk. Listed 45/ -. Only 27/9. 
39-1 Stick type. Listed 5 gas. Only 39/6. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 

A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response-3 db. 
3050.000 c /s. A specially designed 
sectionally wound 'ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF66, 
EF80, ECC83. 807, 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS. SCHOOLS THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR. STRING BASS, 
etc. For standard or long -playing records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram. and 'Mike' can be 
mixed. Amplifier operates on 200 -260 v. 
50 c /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 
chassis and point -to -point 
wiring diagrams and in- 
structions. If required 

Carr. 10 /- cover as for All can be 
supplied for 18/9. The 

amplifier can be supplied, factory built 
with 51,34 output valves and 12 montos' 
guarantee, for 14 Gas. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9 

I I ens. 

FULL RANGE OF LINEAR AMPLI- 
FIERS ALWAYS IN STOCK. 

LINEAR L45 MINIATURE 4/5 WATT QUALITY AMPLIFIER, Suitable for use with any record playing unit, and most microphones. Negative feed -tack 
12 db. Separate Bass and Treble Controls. For A.C. mains input of 200 -250 v. 50 C /cs. Output for 2-3 ohm speaker. Three minia- ture Mullard valves used. Size of unit only 755fin. high. Guaranteed for 12 months. Only £5.19.6. Send S.A.E. for illustrated leaflet. Terms. Deposit 22/6 and 5 monthl 

12in, 10 WATT HIGH QUALITY 
LOUD- 

SPEAKER 
IN 

POLISHED ' 

WALNUT 
FINISHED 
CABINET 

Gauss 12.000 
lInes.Speech 
coil 3 ohms 
or 15 ohms. 
Only £4.19.6 
Carr. 5/ -. 
Terms: De- 
posit 11/3 

and 8 monthly payments of 11/3. 
121n. 20 WATT HI -FI LOUD - 
SPEAKERS IN CABINETS. Size 18 x 
18 x loin. Finish as above. Terms: Deposit 

y payments of 22/8. 17/9 and 9 monthly payments of 17/9. 
Only £7.1 .6. Carr. 8 e. 

R.S.C. 4 -5 WATT A5 HI N L I AM 
A highly- sensitive 4 -valve quality amplifier for the home, small club. etc. Only 50 millivolts input is re- quired for full output so that it is suitable for use with the latest high fidelity pick -up heads, in addition to all other types of pick -ups and practically all 'mikes'. Separate Bass and Treble Controls are provided. 'these give full long- playing record equalisation. 
Hum level is negligible being 7ldb. down. 15db. of Negative feedback is used. 11.T. or 300 v. 25 mA. and L.T. of 6.3 v. 1.1 a, is available for the supply of a Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. mains Input of 200- 230 -250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete in every detail and includes fully punched chassis (with baseplate) with Blue hammer finish and point -to -point wiring diagrams and In- structions. Exceptional value at only 24.15.0, or assembled ready for use 25/- extra, plus 3/0 carr.: or Deposit 22/6 and 5 monthly payments of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS 

Junior 5 watts High Quality output- 
Separate Bass and Treble 'Cut' and 
'Boost' controls. Sensitivity 15 m.v., 
Twin inputs. High Flux Bin. Loudspeaker 'built-in'. Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 71n.) finished 
in attractive and durable policrome, and fitted carrying 
Deposit £1 9 £8e 19.6 
monthly payments 
of £1 Carr. 7/6 
Senior 10 watts High Fidelity output. 
Separate Bass and Treble 'Cut' and Boost' controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 12ín, for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
Size approx. 18 x 18 x 18in 
H.P. 

nthlyFpayments of 34/9 15 Gns. 
Both models for 200.250 v. Carr. 10 /- 
A.C. mains. 
Above model fitted Linear Tremolo Unit 
5 gnç, extra. Or Deposit 11/6 and b 
Monthly payments 11 /6. 

R.S.C. BATTERY TO MAI 
Type BM1. An all-dry 
battery eliminator. 
Size 51 x 41 x 21n. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams. 39/9, or 
ready to use, 46/9. 

LINEAR TAPE PRE- AMPLIFIER 
Type LP /1 

Switched Negative feedback equalisa- tion. Positions for Record liln. 31ín, 7iin. and Playback. EMl4 Recording 
Level Indicator. Designed primarily as the link between a Collar) Tape Trans - criptor and a high fidelity atnplilter, but suitable for almost any 'Tape Deck. 
Only 9 gns. S.A.E. for leaflet. 

NS CONVERSION UNITS 
Type BM2. Size 8 x 5( 
x 21ín. Supplies 120 v. 
90 v. and 60 v., 40 mA. 
and 2 v. 0.4 a. to l amp. 
fully smoothed. There- 
by completely re- 
placing both H.T. 
batteries and L.T. 
2 v. accumulators 
when connected to 
A.C. mains supply 
200 -250 v. 50 c /s. 
SUITABLEFOR ALL 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49/9, or ready for use, 59/6. 

COLLARD JUNIOR 4 -speed single 
player units and Hi -Fi crystal pick -up 
with turn -over head, 23.19.6. 
B.S.R. UAS 4 -SPEED AUTO - 
CHANGERS with i/i -R turnover pick- 
up head £6 19 6 Carr 5/- 

R.S.C. JUNIOR BASS REFLEX CABI- 
NETS. Specially designed for W.B. HF1012 
Speaker. but suitable for any good quality 
loin. speaker. Acoustically lined and 
ported. Polished walnut veneer finish. 
Size 18 x 12 x 10in. Handsome appearance. 

. Ensure superb reproduction for only 
£3.19.6. 
SENIOR MODEL for 12in. speakers, 
26.19.6. Suitable legs with brass ferrules, 
25 /- per set of four. 
PLESSEY DUAL CONCENTRIC 121n. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built -in tweeter (com- 
pletely separate elliptical speaker with 
choke, condensers, etc.) providing extra- 
ordinarily realistic reproduction when 
used with our All or similar amplifier. 
Rated 10 watts. Price only £5.19.6. P.H. SPEAKERS. 2-3 ohm, 21ín. Perdio 
21/9. Sin., 17/9. 61ín. 16/9. lin., 19/9. 
8 x 51n. 25/9. 10in. 26/9. 10 x 61n. 29/9. 
12in. 29/11. 101n. W.B. "Stentorian" 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our All Amplifier, 24.10.9.1 21n. Plessey 
3 ohms 10 watts (12,000 lines), 59/6. TWEETERS. Plessey 10 19/9. 150 25/9. 
NI -Fi CRYSTAL PICK -UP MEADS. 
(Turnover type with sapphire stylus.) 
Acos. Standard replacement for Gar- 
rard and B.S.R. B.S.R. Ful -fi. Garrard 
GC2, 19/9. B.S.R. Stereo /Monaural 39/11. 01.3A MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto- change unit. Output for 2 -3 ohm 
speaker. For 200 -250 v. 50 c.o.s. A.C. mains. 
Over -all size 111 x 21 x Hin. Controls: 
Vol. and Tone with switch. Guaranteed 
12 months. Only 59/6. SUPERIIET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. 
Contro}s are Tuning. W.Ch. and Vol. only 
250 v. 1. mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 9- 8 -7in. high. Simple alignment pro- 
cedure. Point -to -Point wiring diagrams. 
instructions and priced parts list with 
illustration, 2/6. Total building cost 
84.15.0. For descriptiveleaflet send S.A.E. 

COLLARO CONQUEST 4-SPEED 
AUTO- CHANGER with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. 50 c.p.s. A.C, mains. Our 
price 26.19.6. Carr. 5/6. 

TERMS: C.W.O. or C.O.D. is. c.0.o. under 01. Post 119 extra under R. 2/9 extra under 2h. 
Open 9 to 8. Weds. until l p.m. Trade supplied. S.A.E. with all enquiries. 

(Manchester) Mail Orders to 29 -31 Moorfield Road, Leeds 12. 

R. Ca Ltd. Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I 

and 8 -10 Brown Street (Market Street), Manchester 2, 
BRADFORD. MANCHESTER and LEEDS or 56 Morley Street (next to Majestic Ballroom), Bradford. 
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14 PRACTICAL WIRELESS May, 1961 . A / , FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 
. 

ALPHA 
1EF91(BVA) 

101- 
916 

12/- 
1016 
9/6 
91- 
9/6 

16 

5r- 
916 
51- 
71- 
71. 
71- 

1216 
8/9 
519 

91- 
EF92 61- 
EK32 71- 
EL32 416 
EL33 141- 
EL41 91- 
EL84 91- 
EL91 416 
EM34 916 
EM80 916 
EM8I 1016 
EYSI 916 
EY86 10 

EZ401 716 

EZ80 V- 
EZ8I 71- 
FCI3 Sr- 
FW4/500101- 
GZ32 II/6 
HL23DD 816 
HL42DD101- 
KT2 S/- 
KT33C 8,6 

KT6I 1316 
KTW61 616 
MX40 12/6 
VALVES 
N78 19111 
OZ4 516 
P61 316 
PCC84 816 
PCC85 1116 
PCF80 8/9 
PCF82 1116 
PCL83 13/6 
PL36 1316 
PL8I 1I1- 

pL83 916 
PX25 1216 
PY80 716 
PY81 816 
PY82 71- 
PY83 816 
PEN4VAI0r- 
PEN25 6r- 
PEN45 81- 
SP4 51- 

TH30C 51- 
TP22 101- 
010 916 
U25 1316 
026 101- 
U50 81- 
UABC80 91- 
UAF42 916 

0BC4I 816 
UBC8I 1114 
UBF80 91- 
UCC8410r11 
UCC85 916 
UCH42 916 

UCL821 1116 
UCL83 1316 
UF85 91- 
UF89 9/- 
UL41 91- 
UL84 9/- 
UU6 101- 
UYIN 1216 
UY4I 716 
UY85 71- 

VP23 616 
VR105/3081- 
VRI50/30 

716 
VU39(MU 

12/14) 819 
Y63 716 
IA7GT 1316 
1C2 11/6 
ICSGT 1216 
IHSGT 9r- 
INS 1016 
IRS 7/6 
IS4 10/6 

IT4 516 
3D6 51- 
3Q4 716 
3 5GT 916 
Q 3S4 716 

3V4 81- 
VALVES 
401 31- 
5R4GY 916 
504G 61- 

5V4 1116 
5Y3G 81. 
5Y3GT 716 
5Z4G 91- 
6A7 101- 
6A8G 91- 
6AK5 5r- 
6AL5 41- 
6AM5 716 
6AM6 41- 
6AQS 716 
6AT6 816 
6BA6 716 
6BE6 716 

6BJ66 91- 
6BW6 9r- 
6C4 4/6 
6C5GT 616 
6C6 51. 
6D6 Sr- 
6CH6 816 
6F6G 71- 
6F6M 716 
6F1 14f- 

6F15 141- 
615GT 51- 
6J5M 616 
616 516 
6J7G 616 
6K7G M- 
6K7M 6/9 
6K8G 616 
6K7GT 519 
6K8GT 10r- 
6L6G 81- 
6L6M 916 
6L18 II16 
6N7GT 71ó 

6Q7GT fró 
65K7 6r- 
6SL7GT 8/- 
6SN7GT 716 
6SQ7 913 
6U4GT 121- 
6V6G 61. 
6V6GT 7/9 
6X4 7/6 
6X5G 71- 

6X5GT 71- 
6/30L2 1216 
786 1016 
7B7 816 
7C5 81- 
7C6 81- 
7H7 81- 
7S7 916 
7Y4 816 
10FI 1216 
IOP13 2313 
I2A6 5r- 
12AH8 12r. 
12AT7 7/6 

12AX7 81- 
128A6 9/ 
128E6 91- 
12C8 7r. 
12J7GT 10/6 
12K7GT 616 
12K8GT1316 
12K8M 131- 
I2Q7GT 616 
12SK7 6/- 

12SL7 8/- 
125N7GT 

10/- 
15D2 7/9 
25A6 91- 
25L6GT 101- 
25Z4 9'6 
25Z5 81- 
25Z6 101- 
30FLI I0/6 
30L19 23/3 
30P4 IS/- 
30P12 IN6 
30PL1 12/6 

19 
9 25Y5 9'9 

35Z4GT 8/- 
42 81- 
35ZSGT 9 
5016GT 8/6 
75 10/6 
80 8'6 
1428T 3/6 
210DDT 4'6 
210VPT 316 

¡7 \ 1 
AZI IOr- 
AZ3I 101- 
DAF% 8/- 
DF96 8/- 
DK96 8/- 
DL96 81- 
DM70 716 

EAF4280 9 
91- 
/6 

EB91 416 
EBC3 Sr- 
EBC33 6/9 
EBC4I 819 
EBF80 919 
EBF89 916 
ECC8I 8/- 
ECC82 716 
ECC83 -91 

ECC84 
ECC85 
ECF80 
ECF82 
ECH42 
ECH8I 
ECL80 
ECL82 
VALVES 
EF6 
EF4I 
EF50 
EFSOSYL 
EF80 
EF85 
EF86 
EF89 
EF9I 

LOUDSPEAKER UNITS 
All Brand New 

2 }in. square Rola C25 26110 
24in. square EMI 1816 

4in. square Elac Tweeter 1216 

5in. round Plessey with 
O. .T. 1616 

64in. round Celestion 1716 

Bin. round Richard Allen 1816 
loin. round Elac 251- 
12ín. round Plessey 29/6 
6in. x 4in. Plessey 1916 

7in. x 4in. Plessey 1916 
Bin. x Sin. Celestion and 

Richard Allen 19111 

10in. x 6in. Celestion and 
Plessey 22/6 

RECTIFIERS 
RMI 513; RM2 619; RM3 716; 
RM4 1316; RM5 1916; I4A 86 1916; 
I4A 97 1916; 14A 100 19/6; LW7 
17'6; 18RA I- I -16 -I 61 -; FC3I 
(14Ra 1- 2-8 -3) 2216; FC101 (I4RA 
I- 2-8-2) 1616. 
Rectifiers suitable for Battery 
Chargers 6 and 12 volt output: 
2 amp 71- 3 amp 101 - 
4 amp ..._.._ 1216 5 amp 14/6 

'HEATER TRANSFORMERS 
All 240 v. input 4 v. 3 amp. 101-. 
6.3 v. 14 amp. 6/9. 6.3 v. 3 amp. 
I01 -. 12.6 v. } amp. 519. 5 v. 2 

amp. 101 -. 2 v. 3 amp. 813. 

"CABY" SUPREME MULTI - 
RANGE TESTER METER 

Solves your problems with speed 
and accuracy. 
Model A10. Measurement ranges: 
D.C. volts 10 v. to 1,000 v. 
A.C. volts 10 v., 50 v., 250 v., 
500 v., 1,000 v. 
Resistance ohm; 10K ohms, I 

megohm. Size of meter 54in. 
x 3 4in. x I }in. Price E4/I716 
inclusive of test prods., instruc- 
tion and batteries. 

P.W. TRANSISTOR SUPERHET 

PRINTED CIRCUIT VERSION 
All components available from stock. Complete 

kit 1911510. 
Full detailed shopping list, point 

wiring diagram, fully illustrated 
Coil Set (Ose. and 3 I.F.T.$) 
Driver Transformer 
Output Transformer 
Ferrite Rod Aerial 
Printed Circuits 
00 Gang Condensers 
Volume Control V.C. 1545 
Switch 
Hardware Kit 
Transistors (set of 6 plus crystal diode 

GD9) 70,- 
Speaker 19110 
Case 716 
Complete Kit of Condensers 151. 
Complete Set of Resistances 616 
Trimmers (2) 218 
All above components are brand new and are 

fully guaranteed. 

to point 
1/6 

22/6 
11/6 
1016 
101- 
9r- 

11/- 
1016 

316 
416 

MICROPHONES 
* Acos mit. 3911, crystal stick microphones for 

use as a hand, desk or floor stand unit, listed 
at 3 gns. Our price 3916. Table stand 7/6 
extra, floor stand adaptor 12 6 extra. * Acos Mic. 40, as supplied with modern tape 
recorders with a folding res _ and 8ft. load, lis- 
ted at LI/1510. Our price 1916. * GBS Microphone Pencil Stick type, fitted 
with muting switch 421 -. * T.S.L. Crystal "Stick" microphone, model 
MX3, for general purpose use, complete with 
table stand 451-- * T.S.L. Moving Coil Microphone, for high or 
low impedance. Brown and cream plastic 
case with a fold -in table rest. 6ft. cable and a 

standard 3 -way connecting continental plug, 
14/4/0. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

COLLARD Mk. IV TAPE TRANS 
CRIPTOR 

Four heads. Twin track operation. Pause 
control. Tape measuring and calibration 
device. Two motors. Fast re -wind. 7in. 
tape spool. 3 speeds. 31in., 74in. and 15in. 
per second. Finish cream polystyrene 
cover plate with maroon control. Deliv- 
ery from stock 11611916. 

LATEST B.S.R. "MONARDECK" 
SINGLE SPEED 

3jin. i. p.s., takes Shin. spools. Simple 
controls. 181810. Tapes extra. Carr. and 
insurance 5/6. 
AUTOMATIC RECORD CHANGER 

UNITS 
BSR "MONARCH" UAB. 4 -speed unit 
with BSR FULFI cartridge. E611S/0. 

BSR "MONARCH" UA8. As above, but 
fitted with BSR FULFI STEREO cartridge. 
66/1916. 
GARRARD 210 Automatic Record 
Changer. 4 -speed will take eight records 
loin. and 12ín. arm wired for stereo fitted 
MPM head moulding with GC8 mona- 
ural cartridge. 11011916. 

BSR "MONARCH" UAI4 4 -speed unit in 
two -tone grey, 1711916. 

GARRARD RCI20 Mk. 24 -speed unit with 
manual control to enable records to be 
played singly. Fitted GC2 cartridge. 
66/1916. 
E.M.I. Single player. 4 -speed with auto- 
matic stop. Fitted with Acos stereo 
turnover cartridge. L611916. 

CATALOGUE 
OUR 1961 CATALOGUE IS 
NOW AVAILABLE PLEASE 
SEND 1/- IN STAMPS FOR 
YOUR COPY. TRADE CATA- 
LOGUE ALSO AVAILABLE. 
PLEASE ATTACH YOUR BUSI- 
NESS LETTER HEADING. 

TERMS: Cash with order or 
C.O.D. Postage and Packing 
charges extra; as follows: Orders 
value 101- add 11 -; 201- add 1,6; 
401- add 21 -; LS add 3/- unless 
otherwise stated. Minimum 
C.O.D. free and postage 3/ -. 
For full terms of business see 
inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 
5 p.m. Mon. to Friday; Saturday 
10 a.m, to I p.m. 
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EASY TERMS 

AVAILABLE 

EXCEPTING 

AUTO- CHANGES 

I'hrr, miniature valves and Metal Rectifier. A.C. mains 200 /250 v. inter- 
nal modulation of 400 c.o.s. to a depth of 30 per cent; Modulated or 
uumodulated S.F. output continuously variable 100 millivolts. C.W. 
and mod. switch, variable A.F. output. Magic eye as output Indicator. 
Accuracy ± '2 per cent. 

30. SIGNAL GENERATORS. Cash 14.19.6 or 26/- deposit and 4 monthly 
payments of 21/6, P. A P. 6 / -. Coverage 120 kris to 84 Mc /e. Case 
10 x 61 x 4110. Size of scale 61 x 9110. 2 valves and rectifier. A.C. mains 
230 -250 v Internal modulation of 400 c.o.s. to a depth of 30 per cent, 
modulated or unmodulated R.F. output continuously variable 100 millivolts. 
U.W. and mod. switch variable A.F. output sod moving cod output meter 
Accuracy i 2 per cent. 

11. BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. 'Ntar" 
motor "Aeon" crystal pick -up, 3 transistor pueb -pull amplifier complete 
with transistors. Output 500 milliwatta, 49/8, P. & P. 3/6. 

12. 8 -WATT PUSH -PULL 6 VALVE AMPLIFIER. A.C. mains 200 -250 v. 
Size 101 x 81 x lila. 5 valves. For use with al. maker and type of pick -up 
and mike. Negative feed back. Two inputs, mike and gram. and controls 
for same. Separate controls for Base and Treble lift. Response fiat from 
40 cycles to 15 kc /s, ± 2 db; 4 db down to 20 ke /e. Output S watts at 5 pet 
cent total distortion. Noise level 40 db down all hum. Output transformer 
tapped for ;f and 15 ohms speech coils. For use with Std. or LP, recorde, 
musical instruments such as guitare, etc. Suitable for small halls. 18.19.6, 
P. A P. ti/ -. Crystal mike to suit 16/ -, P. & P. 1/6. Sin. P.M. Speaker to 
suit 12/8, P. & P. 1 /6. 

13. B.B.R. MONARCH DAD WITH FOL -FI HEAD. 4- speed, plaza 10 records, 
12io., loin., or 71n. at 16, 33, 45 or 78 r.p.m. Intermixes 7 /n., 101x. and 
121n. records of the same speed. Use manual play position: colour, brown. 
Dimensions: ill x 109in. Space required above baseboard 491n., below 
baseboard 2110. Fitted with Fnl -Fl turnover crystal head. 16.18.6, P. & P.5 /- 
With Stereo Head 27.19.6, P. & P.5 / -. 

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. transistors incorporat- 
ing moving coil meter In metal case size 41 x 89 x ilia. Scale marked In 
gain and leakage. 19/8. P. & P. 2/6. 

15. PUSH -PULL OUTPUT STAGE inclusive of tratsistors with Input and 
output transformers to match 3 ohms speech soll, suitable for use with the 
POCKET RADIO. Kit of parts, including transistore. 19/8 P. @ P. 1/6. 
Wiring diagram 1 /6, free with kit. 

16. PORTABLE AMPLIFIER. On printed oireult for A.C. Maine 200/250 v. 
Size 4 x Sin, with tone and volume control. Valves; ECL82 and EZ80. 
39/0, P. A P. 2/8. 

RADIO & T.V. COMPONENTS 
(Acton) LTD. 

15 

BARGAINS 
i. 3- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE 

ROD, PRINTED CIRCUIT and GERMANIUM DIODE. The only 3 transistor 
radio available at the price. Build it in 1 evening: Tunable Dye, Mil. 
waves. Complete with easy -to- follow instructions and a6 components (lees 
batteries obtainable anywhere 10d.). 82/6, P. & P. 1/6. (All parts available 
separately). 

'.'8- TRANSISTOR SUPER POCKM;T RADIO with MINIATURE SPEAKER. Plue 
Germanium Diode and Printed Circuit. Size 31 x 4 x din. Ferrite Rod 
Aerial. Two Surface Barrier Transistors and one Audio. Tunable over 
medium and long waves. To build yourself 38/6, P. a: P. t /6. Circuit 
diagram I /6, free with kit. Ail paru of items 1 and 2 sold separately. 

3. DOUBLE BEAM "SCOPE" for D.C. and A.C. APPLICATIONS. A high 
gain, extremely stable dilterentlal Y- amplifier It mV /C.M.). Provide ample 
sensitivity with A.C. or D.C. Inputs. Especially suitable for measurements of 
transistor operating conditions where maintenance of D.C. levels is of para- 
mount importance. Push -pull X amplifier; Fly -back suppression; Internal 
Time -base Sean Waveform available for external use: putee output available 
for checking TV line 0/P Transformers, etc. Provision for external -1 /P 
and CRT Brightness Modulation. A.C. mains 200/250 v. 519.19.0, P. & P. 
7/6 or 50/- deposit plus P. & P. 7/6 and 12 monthly payments of 38/4. 
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 

4. A.C./D.C. POCKET MULTI -METER KIT. lin. moving coil meter, scale 
calibrated fn A.C. /D.C. volts, ohms and milhamps. Voilage range A.C./D.C. 
0 -50, 0- 100, 0-250, 0 -500. Milliareps 0 -10, 0 -100. Ohrns range il- 10,000. 
Front panel, range switch, wirewound pot (for ohms zero setting), toggle 
switch, resistor and rectifier. 19/6, P. & P. 1/8. Wiring diagram 1 /, free 
with kit. 

0. CHANNEL TUNER. Will time to all Band I and Band III stations. Complete 
with P.C.C.84. and P.U.F.80 valves (in series) LF. 16 -19 or 33 -38. Can be 
modified as an aerial converter (instructions supplied). 32/8, plus 3/6 P. A P. 
HEATER TRANSFORMER to suit above, 200 -250 v., 8/ -, plus I/O P. A P. 

6. MAINS TRANSFORMERS. All with tapped primaries, 200 -250 volts, 0 -180. 
180, 200 v.. 60 i 4, 6.3 v. 2 amps, 10/6. 280 -0-280 80 mA, 6.9 v. 2 amp. 

- 6.3 v. 1 amp, 10/8. 350-0-350 v., 70 mA, 0.3 v. 1 amp, 6.8 v. 2 amp, 10/0. 
250 -250 v, 70 mA, 6.3 v. 2 smp, 15/8. P. @ P. 3/.. 

7. WOLSEY 8- ELEMENT FOLDED DIPOLE. I.T.V. Aerial leas mounting 
bracket for external use, complete with 12 yds. of coaxial cable, 16/ -, 
P. A P. 3/6. 

8. CYLDON TURRET TELETUNERS 1 F 24/38 Mc /s. Brand new complete with 
bisant for ehannele 2, 4, 8 and 9. Lese valves, 10 / -, P. & P. 2/6. Pair of 
knobs to suit, 3/8. ( Valves required P.C.C. 84 A P.C.F. 801. 

0. SIGNAL GENERATORS.' Cash 16.19.8 or 26/- deposit and 6 monthly 
payments of 21/6, P. & P. 5/ -. Coverage 100 kris to too Mes on funda- 
mentals and 100 Mois to 200 Mc /e on harmonics. rase 10 r r¡; 

SATISFACTION 

GUARANTEED 
'OR 

MONEY 

REFUNDED 

15 

23B HIGH STREET, ACTON 
LONDON, W.3. 

ALL ENQUIRIES S.A'E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 

9 
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16 PRACTICAL WIRELESS 

TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an I.C.S. 
Course will help you to success. You learn at home 
in your own time, under expert tuition. Moderate 
fees include all books. 

EXAMINATION COURSES FOR: -- 
C. & G. Radio and 

TV Servicing Certificate 
C. & G. Radio 

Amateurs' Exam. 
(R.T.E.B.) (Amateurs' Transmitting 

Licence) 

British Institution of Radio Engineers, etc. 
C. & G. Telecom. Technician's Cert. 

LEARN AS YOU BUILD 

Practical Radio 
Servicing Course 
A basic course in radio 
electronic and electrical 
theory backed by thorough 
practical training. You , 

build radio receivers, 
signal generator and 
multimeter. 

'or FREE book on 
careers in Radio, and full detals of other I.C.S. Courses 

r INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

(Dept. 171), Intertext House, Parkgate Road, 
London S.W.II. 

L 

Please send book on. .___. _._........ -._. 

Name .._... ..._._..._..___....___ - ..._.._ -- Age.._.._.._._._ 
(Block Letters Please) 

Address 

Occupation _.... __.c 61 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

May, 1961 

c 
(FLEETST &MI)* Vlid 

Dept. B 

152 -153 Fleet St., London, E.C.4. Tel. FLE 2833 

Business Hours: Weekdays, 9 -6, Saturdays, 9 -1 
Stockists for 

AMPLIFIERS, V.H.F. TUNERS, HI -FI SPEAKERS BY ALL 
THE LEADING MANUFACTURERS 

The Transistor Set you THE "FLEET SIX" have been waiting for . 

The Transistor 
Set you have 
been waiting for, 
the "Fleet 6," 
a wow of a 

transistor set 
that really gets 
the stations. 
New design 6 
transistor super - 
het pocket re- 
ceiver, using 6 
guaranteed first 
grade transistors 
plus sensitive 

diode, push pull output 
medium and long wave 

bands, new type printed circuit, high Q 
internal ferrite rod aerial, 2 }in. high flux 

speaker, provision for car aerial, overall size 64 x 4} x I t 
Simple to follow instructions. All components guaranteed, ser- 
vice after sales. This is equal to many manufactured sets at 
double the price. All components including cabinet, transis- 
tors, speaker circuit etc., only E8í19 /6 complete, post and 
pkg. 3/6. PP4 Battery V- extra. Due to overwhelming demand 
from last month's advert, we have been able to reduce this 
receiver from £9/1916. All components sold separately. Send 
S.A.E. for details. Circuit and Instructions 2/6 post free. 

SUPER SIX 
Table Model 
The "Super 6" Table 
Model Transistor Re- 
ceiver using six Mul- 
lard latest top grade 
transistors, printed 
circuit, medium and long wave 
bands, 500 111W push pull output, 
7 x 4 High Flux Speaker, high Q ferrite rod aerial, calibrated 
direct drive, beautifully polished cabinet, gilt trimmed, size 
18in. x 74in. x 54in. Using Long -life power pack battery. All 
necessary components including easy to follow instructions 
and theoretical circuit, E9/15/- complete, post and pkg. 4/6. 
Battery extra. All components sold separately. Send S.A.E. 
for details. Circuit and instructions 2/6. 

ANOTHER MANUFACTURERS' SURPLUS BARGAIN 
The Cossor 4 valve s /het portable. L. and med. wave bands. 5in. 
speaker, u::ìng Ever Ready B126 90VHT, & AD35 14 VLT bats. 
Attractive 2 -tone finish in red and grey. Dimensions 9 x 8} x 44in. 
Original price 15 gns. Our price £811916 plus P. & P. 3/ -. Batts. 
101- extra. 
Also suitable mains unit. Original price 63/ -. OUR PRICE 45'. 
plus 2/- P. & P. 

PORTABLE BATTERY ELIMINATOR 
MADE BY COSSOR 

Housed in two containers which are to replace AD35 and 
8126 Batteries. 451_, plus 2/- P. & P. Only suitable for 
use with Dk96 Series valves. 

A SNIP FOR CONSTRUCTORS 
Build the Labgear Audior Output meter. Two ranges - 
25 milliwatts to I watt. 1 watt to 100 watts. Accuracy 
Input impedance 3, 15 and 600 ohms. Printed circuit. All 
components including O -IMA moving coil meter and 
silver hammertone enamel case. Kit complete with 
instructions 59/6, post and pkg. 1/6. 
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FURTHER HUGE PURCHASES DIRECT FROM SOURCE 

13 CHANNEL TVs 
TABLE MODELS, FAMOUS MAKERS. Complete with all ,al,,, and'lines. Unequalled in mine. They are untested 
aie not guaranteed to bends narking order. 

AMAZINGLY POPULAR -IDEAL SECOND SETS 

12" - £3.19. cite) 
14l/ - £5.19. c15/°) 

12" 5 CHANNEL TV's 45/- (Pig6tl) 

14" 5 CHANNEL TV's 85/- (P 1Ág ) 

External ITV Convertors with 
power pack 

Hammered finish. Very compact. Gain an I 

'Trimming controls, Listed as £7.7. 39 /- Carriage 2/6. OUR PRICE J 
100 RESISTORS 6/6 
100 CONDENSERS 10/- 
Mlmature Ceramic and Silver Mica Condensera, 
3 p1/ to 5,500 p1/. LIST VALUE OVER 25. * RECTIFIERS 
For Chargers, selenium, full wave, 12 volt, 3-4 amps, 
9/8 (Carr. li-i; 250 80 nul, 8 / -, EMI. 8/6; 
R912, 8 / -; EMS, 9/ -; 11.M4, 15/8; RMS. 21 / -, 14498, 
17/ -; 14497, 28/ -; 144100, 25 / -; IORCI- l -16 -I, 7/9; 
18E41.1 -18.1, 7/B; is RD2- 2 -8.1, 14/ -; 14ß41.2.S -2, 
17/- ;14RA1- 2-8 -:3, 20/, 

MULTIMETER 
Reads A.C. and D.C. volts to IOW. 5 ranges at 
1000 ohms. nor volt. D.C. current 3 ranges to 
500 M.A. Resistance reading to 200K iu Y ranges. 
Complete with Prote. 77/6, P.P. 1 /P. 

PICK -UP CARTRIDGES 
ACOS 22/6 POWER POINT 18/8 

STEIG AND REUTER 15/- BONOTONE 17/8 

PRACTICAL WIRELESS 17 

TUBES DIRECT FROM OUR FACTORY 
Due se the in 

r 
reading demand rot 

t 

io r wide range of CRT+ 
and our ethnical handling methods we oiler unbeatable value. 

REGUNNED CUBES have new Gans Getters. Aquades Coating. Bases. etc. 
TOP' QUAL1T1 (i Ua 1(AATEED 

e MONTHS 12 MONTHS 
SECONDS REGUNNED Carriage and Insurance 12 /5 

CR1692. MW22 -7, 11W82 -14, 8W28 -14C, 
MW22 -l7. MW22 -11 
12.104, 121K, C126, CR91121, CRMISIA, 
CR!111218, CR51122, CR8t128, MW81-14C, 
MW31/18, mwd1/18, MW81/74 

141K, 7201A, C14FM. CRM141, CRm142. 
CR91148, MW88-24, MW88-44, 17ASP4, 
171K, C17FM, CKM171. CRM172, MW43-84, 
111W4,1-6i) 

£1 -10 £3 

£1 -15 £3 -10 

£2 
74014, AW43 -30, 2148E, C17B31, CRH1j1, 
Cr1M152A, C.131132á, C531153. LKr817d, £2 -15 
51W43 -10, 5W41 -1 
AW53 -30. ÇKm212, MW63 -00, mws3 -so £3 -15 
PLEASE NOTE: Many other types not listed 

£4 

12 MONTHS 
BRAND NEW 

TYPES 

MW31/74 

£4 -15 
M W 38/24 

£5 -15 
CRM172 £4 -15 81W43/64 

£5 -15 
available. S.A E. enquiries. 

£6 -15 

SPECIAL OFFERS 

TRANSISTORS 
Yellow Spot, 2/9, Green Spot, 2/0. Red Spot, 2/6, 
White 0165, 9/8, Kdiswan XS164, 8/8, X4103 
(4 Mcls), 101 -. X4104 ni /h ales /, 12/ -, O.C. 44 15/3, 
O.C. 43, 15 / -, O.C. 70, 14/ -, O.C. 71, 8 /., O,C. i 

12/-, (Stained Pairs 221 -I, V13 / 10F 110 Watt power/, 
14/ -, Yellow /Green, 21 -. 

4 Speed Record Players 
Latest Turntable, together wit, s light weight 
'Staar- Galaxy' dual Sapphire Crystal Turn- 
over Pick -up Head, Amazing value, £3.10.0. 

3/-- 

Audiotape 
31n., Plastic I50ft. 8 / -; 410., 306ft. 10 /8; 51n., 800ít 
16 /.; 5; i n., 850ft. 24/6; lin., MOH. 80/ -, 

VALVES ALL GUARANTEED 3 MONTHS. 

PL81 VALUE AT 4ONLY0 4/6 
EY51 ENDS 4/6 U25 WAT 8/- 

LOUDSPEAKERS 
TOP MAKES- MANUFACTURER FRESH 

2410., 15/ -; :in., 18 / -, s!iu., 18 /-. 51n., 18/-, 841n,e 
18/ -; Sin., 19/ -; IOia., 22/6; 12in., 25/8; 7 x 410, 
elliptical, 191-; 9 x Sin. rill yti,al, 22 /8; 10 a fila. 
uutu:al, 2318; Mn. Stentorian 15 ohms HF810, 

80/-, 10in. Bronze "Wnartrdale ", 89/ -; 1.2in. Closed 
Pled, 27/8. 
STOP P81188, 8 x 13in. Speakers, 29 / -, 8 s 1310. 
HI -Fi (10 Watt), 59/, 

PM SPEAKERS Surplus 3 ohm 
Tested, top makes, performance guaranteed 

8410 0m, 7x4 
Bin. 9/- 11 - 11 n. 13/- 
BAR, MONARDECK TAPE DECKS .. 28 10 0 
COLLAR° TRANSCRIPTION DECKS .. 213 15 0 

COMPLETE RECORD PLAYERS 
B.S.R. Urig, 4 Speed .4utoohauger 26.15.8 
H.B.R. UAS. 4 Speed Autochauger .. 

Steten Head. £6.19.0 
B.B.R. ÚA14, 4 Speed Autochanger. ,. £7.19.0 
Collars Conquest 4 Sp. Autochauger. ,. £6.15.0 
Garrard Model 210 Autochanger, £9.19.6 
Cellaco 4 Speed 41548 Single Player. ,. 05.1.9.0 * VALVES BY RETURN OF POST * 

10% DISCOUNT TOPURCHASERS I NEW LOW PRICES 
of any SIX VALVES marked in blank type (18% GUARANTEED 3 MONTHS in 85948). Poet: 1 valve, 6d., 2 -11, 1 / -. 

PEEK TRANSIT INSURANCE. All valves are new 
or of' fully guaranteed exGovernment or exegWp- 
meat origin. Satisfaction or Money back Uuaraa- 

.tee on goods U returned unused within 14 day. 
024 6/- 6AQ6 6/- 6J7GT 7/6 7B7 7/9 128E7 4/9 75 3/- DH77 8/- ECI'6U 8/6 
1AS0T 8/- OATS 6/- 6JO 8/6 708 7/3 189N7GTd/8 77 , 8/o UK12 11/8 ECF32 6/8 
SCOOT 9/6 6A116 7/6 öKöGT 8/6 7C6 7/3 12Z3 9/- 74 9/6 01101 6/6 WW1 12/8 
1D5 8/6 8137 8/8 610 619 7517 /e 1487 14/0 40 6/9 01(92 7/6 631135 9/6 
104 9l9 0990 8/8 81106 7/8 7K7 8/6 194Q5 7/8 83 9/0 MOO 7/6 EC1142 8/0 
118OT 0/9 6846 6/- 6K7OT 4/9 747 8/8 19806016/- 91/AV 9/- UL'3;3 -8/8 EC5181 9/- 
1L4 8/8 IiBEB 5/9 6L1 1g/O 787 1/- 201)1 5/8 11726OT DL35 9/6 E411L10 7/- 
1LDS 3/8 66060 12/6 8L6 919 7V7 7/9 2022 9/8 10/8 DL82 9/- ECLtd 9/6 
1LN5 4/8 äB116 6/- 61/36 7/8 7Y4 ^/- 20LDORT 1 18/- DORT 18/- LIL91 8f- ECL83 12/- 
1X5GT 6/9 8H46 8/- 61.19 8/0 7Z4 7/6 

2024 12/8 
907(A) 6/8 b1Y4 

819 EF',Nö 3/3 
.10P1 9/9 

6/8 OBR7 9/3 6L19 12/6 8D3 8l- +07IEi 3/B 184 9 awn 7/8 61.1/8 8!( lOCl in- "?'.P4 171- yu8 13l- L9ö 
gd, 8E40 

gF.P39 

4/8 

2D21 4/b 6848 8/0 6Nll20 Ñ/a 
101014 8/8 

2 18G 1tl/8 
!35 8/9 EAE91O4/8 4242 17/tl 10F1 5/9 

344 4/9 BCSJ 5/- NPl 12/8 1111.13 7l9 '25LnGT 9/. g7ryg 1/6 EA E42 ele EF50-B$ 
308 4/8 608 4/9 8P05 B/G IOLl13 7/B 96Y50 91- 1001 q¡_ f4834 1¡6 2/- 
5Q4 7/- 6C9 8/8 8P28 12/gg lOLD12 8/8 2524U 7/8 9002 y/g EB41 7/- EF50-DBA 
3Q5OT 8/8 6CD80 21/- 6Q7G e/3 IOPl'J 9/- 23Z6GC 8/- 9013 41- ESgI 303 3/. 

3V4 8/9 6ÚH8 92. 6R7GT 7j6 10P18 7/6 27SU lb/- ATP4 2/9 ERCb:i 4/9 EF80 4/9 
51140 9/6 8D8 3/8 89A7 e/9 1'145 8/- 3oC1 7/- ÁZ31 9/- EBC41 a/- EPOS 6/6 
5U4G 4/9 603 12/6 861/7 4/II 12AH7 8¡9 30F5 6/9 1386 9/8 ERQeI 7/9 EPOS 9/- 
55'40 8/4 8D8 4/9 69517 4/0 12AHO 9/9 3OFL1 9/8 1500 9/b F.BF'80 7/9 EPOS 6/9 
S1,30 6/9 801 4/8 40.17 4/6 12AT8 7/3 801.1 7/- CBL31 21/- EGF'99 9/6 EF91 8/- 
SY6GT 8/- 13E60 6/S INK? 8/3 12A'17 5/u edP4 la/6 CCH33 14/- ER1.21 1'2/6 EF9S 4/6 
SY40 11/- 41"6K 7/- 6SL7OT tl/- 12A07 8/- 3UP12 a¡. C1,33 11/9 ERL31 21/- F:F'93 8/9 
524 11/. 6012 e/- 69N7GT 4/9 124117 8/9 30P1n 8/9 063 1/6 ECU 8/11 F,K32 7/9 
5740 8/8 6F13 6/9 60Q7 6/- 12BA6 8/- 331...110F 9/- 077 3/6 E090 5/0 E1.32 4/8 
3Z4UT 11/- SFI4 we 8887 4/6 1243K6 S/8 35W4 8/9 D132 S/9 ECM 4/6 7L33 8/- 
847 10/. 6F75 0/6 öUM1T 1078 1'2817 10/0 357.40T 5/3 DA30 12/8 ECC:i1 9/6 EL36 7/- 
64 tO 8/8 6218 8/9 6U61 6/3 12CO 6/8 37ZSUT 7/0 DA90 2/6 1.tx';i2 4/- 11..37 11/6 
SMUT 18/5 6F'33 8/6 6V614 5/8 l'2E1 18/6 42 7/8 DAC33 9/9 ECC33 4/8 EL88 12/8 
6486 7/- 8168 2/- 6V6GT 6/6 12J56T 8/8 43 718 UAF91 4/9 ECC34 9/- 1,)1.41 8/- 
BAC7 4/8 OJ8 4/8 6X2 8/- 12K7GT b/- SOCS 7/6 UAF9ö 7/3 EC'C35 8/- E1.42 9/. 
64515 8/0 MG 2/9 6X4 6/- 12K3(1T11/- 601MGT 9/- DP33 P/9 EC/'81 6/6 211.94 7/- 
8407 7/0 6J50T 8/9 6X50 5/- 12K8 18/- 52KU 10/0 1/1'91 3/9 ECC82 8/- BL91 4/6 
6,4E5 6/8 6.16 4/. 6X5OT 5/6 12Q70T 6/- 5311U 10/6 DP96 7/3 ri C83 0/9 EN34 9/6 
SALS 8/8 117 7/8 7B5 10/8 12607 8/ 34K II 8/9 DH63 6/3 ECCV4 8/9 F.N+O 8/6 N132 8/9 
6A918 3/- 1117G 6/- 786 9/- 12SJ7 5/0 6l8PT 11/. 01876 5/- EnCh6 7l9 RM+I 8/9 P41 4/8 

EA/84 9/9 111131 2/8 T41 7/6 UF41 
RMS5 10/8 PARC8011/- TDD4 7/8 UF42 
ENel 111/. l'CC84 7/- U14 8/- UF80 
EY51 PCC95 9/8 U18 eI- U1,85 
Small 8/- PCC88 19/- U22 8/9 UF86 

EY36 8/- P(C39 18/8 1724 15/- UF89 
E235 6/8 PCF80 7/- U25 16/8 UTAl 
EZ40 8/8 PUF82 7/3 U23 0/9 UTA4 
EZ41 7/- PCL82 7/8 U31 7/9 U1A8 
6280 81- PCL83 10/8 U'35 11/- ULNA 
E2P1 6/8 PC164 7/8 us7 2e/- UM30 
GT1C 7/- PENN 4/8 U43 8/- UUB 
0232 8/9 PERO 7/3 Ù50 6/9 UU7 
HL41DDt1/8 PEN48 6/8 U52 4/9 UU8 

HP K2 7/6 PPLL3OJ8 10/8 UU1794 2/- UY21 
K1.33 7/8 PL33 18/8 U191 11/- 
K C3'1 6/9 P1.81 8/8 U281 9/8 
KT880 8/6 P1,e2 6/9 1.282 15/- 

U3O9 7/- 
17329 7/- 
U339 11/- 

KT88 9/. HAI 8/9 
KT44 7/6 PLO4 - 9/- 
K145 8/8 PM84 11/- 
KT61 8/8 PX25 11/8 
KT63 8/6 PY31 7/9 
RPM 12/6 PY32 10/- 
ET76 8/6 PYOO 7/. 
KT91 14/- PY.91 8/. 
KTW'81 8/9 PY92 6/! 
KTW'83 5/9 P193 /e 
Rugg 5/8 P130 é/e 
L08 2/9 RL9 

11/- LEM 5/- 
LZ319 7/- SIM 8/6 
MU14 P/- 8P8 8/8 
5137 11/- SP41 2/8 
7576 15/- 8P81 2/6 
51I08 16/. 81i61 8/- 

8U2130A 
4/8 

U403 9/6 
47404 8/- 
U801 17/- 
UABC80 8/6 
UAF42 8/- 
UB41 8/- 
UBC41 /9 
UBCBL 10/- 
UB1r99 7/9 
UBL2l 14/6 
UCC84 14/8 
IICY)8a 7/9 
UCF80 181- 
UCH^l 12/8 
UCH12 7/6 
UCH31 8/6 
UUL83 18/8 

8/6 
9/8 
7/6 
8/9 

14/8 

7/- 

9/8 

15/8 

1 /e 
11/- 
11/- 

17Y41 8/- 
I:YSS 6/8 
VR105/30 

VR160/30 
/8 

8/9 
W81M 11/- 
W76 6/- 
W77 4/8 
W81 7/8 
XOIM 11/- 
X63 9/6 
X6S 11/- 
X66 11/- 
X76M 12/- 
X78 14/8 
X79 16/8 
789 6/8 
E88 5/- 
Z88 9/8 

2 4j8 
7719 4/9 

Post: 2 lbs. I16, 4 lbs. 2/ -, 7 lbs. 279, 15 ass. 3/6, e c. No C.O.D. ALL ITEMS S " & POST FREE IN DOZENS. 
(Callers always welcome). L ST OF 1000 SNIPS 6d. 

P.O. BOX 21 (W) 
350 -352 FRATTON ROAD, PORTSMOUTH. TECHNICAL TRADING CO 
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fTAPE RECORDERS 

«L eli//y" 

All prices quoted provide for the 
COMPLETE RECORDER inclu- 
ding CRYSTAL MICROPHONE 
and 1.200 ft. Spool of Tape. 

There are no better value -for- 
money Tape Recorders on the 
market -if you can't can and 
hear them. send S.A.E. for fully 
descriptive leaflets. 

Each Model incorporates the 
highly successful HF /TR3 Ampli- 
fier (described below) thus 
ensuring truly "HI -F1" record 
and playback facilities. 

TAPE AMPLIFIERS and PRE- AMPLIFIERS 
MODEL HF /TR3 TAPE AMPLIFIER 
(Mallard Type "A ",leirn . 
A very high quality Amplifier 
incorporating 3 -speed treble 
equalisation. by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX-BRENELL or 
WEARITE Tape Decks. 
has GILSEN Output Trans- 
former. Includes separate 
Power Supply Unit. 

£17.0.0 
PARTS £13.1.7.0 H.P. Deposit £3.8.0 M and 12 months at £1.4.11. 

FOR THE HOME CONSTRUCTOR 
SPECIAL 'COMBINED ORDER' PRICES 
(a) The COLLARD "STUDIO" TAPE DECK and our 

Mull ard Type "C" PRE -AMPLIFIER and POWER £29.1 0.0 Unit Assembled and Tested 
H.P. Deposit 25.18.0 and 12 months 22.3.3 

(b) 
plied as comppplleetee 

TYPE 'C' 
F PARTS 

PLIFfER sup- £26.10.0 
(o) TTyp TRUVOX 

" re 
Mk. 

plifler)and Power 
Uaísemblea £40.0.0 

H.P. Deposit 28.0.0. and 12 months £2.18.8. 
(d) As above but Type "C" as complete KIT OF £36.10.0 PARTS 
(S) The BRENELL Mk. V DECK and the assembled £46.0.0 Type "C" PRE- AMPLIFIER and POWER UNIT 

H.P. Deposit 29.4.0. and 12 months 23.7.8. 
As (e) but Type "C" as complete KIT OF PARTS £43.0.0 THE WEARITE 9A DECK with TYPE "C" 

£56.0.0 assembled and tested 
H.P. Deposit £11.4.0. and 12 months £4.2.1 
(Carriage and Insurance on above quotes 10 /- extra). 

EACH OF THE ABOVE CAN BE SUPPLIED IN A PORTABLE CASE 
FOR 25.10.0 EXTRA. THUS FORMING A COMPLETE PORTABLE 
PRE -AMPLIFIER. FULL DETAILS ON REQUEST. 

May, 1961 

BEFORE YOU BUY 
-YOU SHOULD 

H E A R T H E S E 

RECORDERS. THEY ARE COMPARABLE 
TO THE MUCH HIGHER -PRICED MODELS 

MODEL CR3 /S Incorporates the COLLARO 
"STUDIO" TWIN TRACK 3 -speed Deck. operat- £39.10.0 
ing at 11", 31" and 71 speeds 
H.P. Terms: Deposit £7.18.0 and 12 months of 
£2. 17.11. 

MO D E L T R3 / M k. V l Incorporates the New 
TRUVOX Mk. VI TWIN TRACK 2 -speed Tape £49.10.0 Deck, operating at 31' and 79" speeds 
H.P. Terms: Deposit £9.18.0 and 12 months of £3.12.7. 

PRESENTED FROM MULLARD DESIGNS 

(B) 

V l'LLAIt11 'l'\ l'F: ' 'C' 
T:\ Pli PRE -:\ MP 1.1 FIER - 
EltAsE UNIT 
The "Hi -Fl" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE- 
COLLARO- TRUVOX OR BRENELL TAPE DECKS. Includes 
separate power Supply Unit. OR ASSEMBLED 

PARTS £14.0.0 H2 months D21.6.4.1s and £17.0.0 
(Excluding power unit 211.15.0 and 214.10.0 respectively). 

(a) COMPLETE KIT to build the HF /TR3 Amplifier. £26.0.0 
together with the COLLARO "STUDIO" DECK. 

(b) As above but with HF /TR3 supplied ASSEMBLED £29.1 0.0 and TESTED 
H.P. Deposit £5.18.0 and 12 months £2.3.3 

(c) COMPLETE KIT to build the HF /TR3. together £36.10.0 with the NEW TRUVOX Mk. VI TAPE DECK 
(d) As above but HF /TR3 supplied ASSEMBLED and £40.0.0 TESTED 

H.P. Deposit £8.0.0. and 12 months 22.18.8 
(e) COMPLETE KIT to build the HF /TR3 AMPLI- £42.0.0 FIER with the BRENELL Mk. V TAPE DECK 
(t) As above but HF /TR3 supplied ASSEMBLED and £45.1 0.0 TESTED 

H.P. Deposit £9.2.0 and 12 months 23.8.9 
(g) THE WEARITE 4A DECK with assembled and 

tested HF /TR3 Amplifier including WEARITEt £55.0.0 Head Litt Transformer 
H.P. Deposit 211.0.0, and 12 months £4.0.8 

Carriage and insurance on each above is 10 /- extra. 
Attractive PORTABLE CASE is available to accommodate the 
TRUVOX or COLLARD TAPE DECKS and we offer It. together with 
ROLA /CELESTION 10 x Sin. LOUDSPEAKER -ACOS CRYSTAL 
MICROPHONE -and 1,310ft. SPOOL E.M.I. TAPE -ALL FOR 

29.0.0. Carriage and Insurance 51- extra. 

SPECIAL OFFER OF TAPE P.V.C. base on latest type plastic TAPE ACCESSORY KITS 
spools. New, boxed and guaranteed. (a) E.M.I.. includes 3 reels leader cape, splicer. 1200ft on 511n. Spool 21 /- 37 6 2ì5ft. on 31n. Spool 5/9 Jointing tape and stop foil / 

21 /- 71n. Spool 
900ft. on 51n. Spool 18/6 1200ft. on 

(1:0 SCOTCHPOY. includes 3 reels leader tape 
..m. 

1800ft. on lin. Spool 32/6 .purer, and iointina tape 

A LARGE PURCHASE OF BRAND NEW AND FULLY GUARANTEED 
TRUVOX and GARRARD TAPE EQUIPMENT 

ENABLES THESE OUTSTANDING PRICE REDUCTIONS 
The "MODEL HF /G2R" 
PORTABLE TAPE RECORDER 

!Or, pal once 433.0.0) 

FOR ONLY 22 gns. 
A.P. Dep. 24.14.0. te months 
£1.13.9. (Carr. & 'ns. il,- emu.. 
Incorporates THE. LATEST 
GARRARD 'MAGAZINE" 
TAPE DECK ana a PIGU 
QUALITY .AMMPL1FIER which 
is entirely nasel on the very 

successful MULLARD TYPE A" 
DESIGN and soecincaliy develooed 

to operate the GARRARD DECS'. Perce IN- 
CLUDES SUPPLY OF TH, GARRARD TAPE 

MAGAZINE and 41n. SPOOL of DOUBLE PLAY TAPE. ('om. 
prises a Twin Track Recorder opersI nv ai 1.in/sec. speed and 
providing up to 1 hour 10 mins. playlnc tine Tray "Portable". 
weighs only 22 lbs. Outstsndinn features are excellent eerler- 
mance and simplicity of operation. 

F('LI.\ 1)F1('ItIPTI\-1 1.1: V I.i lw u 1 1i11\ t. 
ARE AVAIL \B1,1 R('l'I'l.i \,1 \( I1,,(.+..\.1 UD 
STATE 1\ EH( 11 LI 1FI li'1 Iw it lilt liii i) 

The "MODEL TK /MkIV" 
PORTABLE TAPE RECORDER 
(Onginal Price 1.49 10.01 
FOR £36.10. ®Pelee 

'vel 
uae. a ï' 

ONLY goo. of EMl tare; 
11.P. Dep. £7.6.0. 1_ months £2.1..F 

(Carr. aria /n -. lip- extra.. 
Incorporates the Truvox MkIV 
Tape Deck Rola /Ceiestion 5 x 
in. Loudspeaker and the Truvox 
Type "K" Amplifier specifically 
developed by Truvos Ltd to cor- 
rectly operate their MkIV Tape 
Deck. As a result we are able to present 
a highly perfected tape recorder provid- 
ing sound reproduction which truly Justifies 
the iue 'High Fidelity ". 
A Elvin Track Two Speed model operating at 31 and 71inrse. 
speeds and incorporating ?laglc Eye Indicator. Safety Button. 
(Prevente accidental erasure). Ext. Speaker output, tone and 
volume controls. 

STERN RADIO LTD. 
www.americanradiohistory.com
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STERN'S r. MULLARD DESIGNS 
Designed by MULLARD- presented by STERN'.' strictly to eper.neat on 
COMPLETE KIT OF PARTS - 
MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre -amplifier with 
which undistorted power output of up to 10 watts is ob- 
tained. We sopplY SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra- Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
PRICE COMPLETE KIT ( PARMEKO Output £10.0.0 Trans.). 
Alternatively we supply ASSEMBLED £11 .10.0 and TESTED. 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFOR. MER, £1.6.0 EXTRA 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. 
PRICE COMPLETE £Ó`Ó`. 1 0 ASSEMBLED AND TESTED £8.0.0 KITS OF PARTS 
Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 

Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. 
Input (a) Direct. from High Imp. Tape Head. (b, From a Tape Amplifier or Pre -amplifier 
Sensitive Microphone Channel. Side range BASS and TREBLE Controls. 

COMPLETE MULLARD "5 -10" AMPLIFIER 
The popular and very successful complete "5-10" Incorporating Con- 
trol Unit providing up to 10 watts high quality reproduction. Only 
Specified Components and new MULLARD VALVES are 
supplied including PARMEKO MAINS TRANSFORMERS 
and choice of the latest PARMEKO or PARTRIDGE 
ULTRA- Linear Output Transformers. 
KIT OF 
PARTS £11.10.0 and TESTEDLED £13.10.0 

HIRE PURCHASE (Assembled 
Amp. only). DEPOSIT 22.14.0 12 months at 19/10. 

ABOVE Incorporating PARTRIDGE OUTPUT TRANS. 21.6.0 extra. 

COMPLETE MULLARD "3 -3" 
ilE IDEAL AUPLIFIER FOR A SMALL HIGH QUALITY 

INSTALLATION PROVIDING EXCELLENT REPRODUC- 
TION 

PARTS and TESTED 

and 8 Months at £1.0.0. Complete to MULL + g e used for both STÉRËO- 
CATION including Mallard valves PHONIC or MONAURAL operation. It 
and a PAR MEKO OUTPUT is designed primarily to operate with our 
TRANSFORMER. range o1 MULLARD MALN AMPLIFIERS but will also operate 

equally well with any make of Amplifiers requiring an input of 
250 m /volts. 
COMPLETE KIT £12 1O 0 ASSEMBLED £15.0.0 

H.P. £3 Dep. and 12 mths. at £1.2.0 

MULLARD FOUR CHANNEL MIXER UNIT 
Self powered with Cathode 
follower output. Incorporates ;:g 

Two inputs tor MICROPHONES -. 

One for CRYSTAL PIC,(( UP and ' 
a fourth for RADIO or TAPE ; -.:o,; 

é 
Complete Kit of Parts £8.8.0 `L:,." 

Assembled and Tested £10.0.0 

TERMS: Deposit £2 and 12 months at 15/. 
MODEL I.L. one microphone Input matched for moving coil OP 

Ribbon Mike. £1.17.0 extra. 

OF UP TO 2 WATTS OUTPI'r 
COMPLETE KIT £7.10.0 OR AS LED 38.19.6 

19 

PRICE REDUCTIONS 
(a) The KIT OF PARTS to build both 
the 

PRMain MP CON- x£151the 
TROL UNIT 
(b) The "5-10" and the 2 -stage PRE - 
AMP both ASSEMBLED and ,BESTED 
H.P. Dep. 23.16.0 and 12 £18.18.0 months of £1.7 8 
(c) The KIT OF PARTS to build the 
DUAL -CHANNEL "3-3" AMPLIFIER 
and the DUAL -CHANNEL 
PRE- AMPLIFIER CON - £21.10.0 TROL UNIT 
(d) The DUAL -CHANNEL "3-3" 
AMPLIFIER and the DUAL -CHANNEL 
PRE -AMPLIFIER CONTROL UNIT 
BOTH ASSEMBLED and £25.0.0 TESTED 
H.P. Terms: Deposit £5 and 12 months 
of 21.16.8. 
(e) THE KIT OF PARTS to build one 
"5-10" MAIN CHANNEL and the 
DUAL -CHANNEL PRE- £111.10.0 AMP CONTROL UNIT 
(f) ONE "5-10" AMPLIFIER and the 
DUAL -CHANNEL PRE-AMPLIFIER 
both ASSEMBLED and £25.0.0 rESTED 
H.P. Terms: Deposit £5 12 months of 
£1.18.5. 
(g) KIT OF PARTS to build Two "5-10" 
MAIN AMPLIFIERS (incorporating 
Parmeko Output Transformers) and 
the DUAL -CHANNEL PRE- 
AMPLIFIER CONTROL £31.0.0 UNIT 
(h) TWO "5 -10" AMPLIFIERS and the 
DUAL -CHANNEL PRE -AMPLIFIER 
CONTROL UNIT BOTH £ 6.0.0 ASSEMBLED & TESTED 
H.P. Terms: Deposit 27.4.0. 12 months 
22.12.0. 
Carriage and Insurance 7/6 extra. 
Prices quoted are subject to £1.8.0 

extra for Partridge Transformer. 

STEREO PRE -AMPLIFIER 
This model r' 
incorporates 
two Mallard f 

2 -valve Pro - 
Amplitiers combined 
into a Single 

plus 6/6 carriage and insurance) H.P. Terms: Deposit 22.0.0 unit ena- 
ARD'9 SPECIFI- bung to b 

THE "ADD -A- DECK" 
Incorporating 

GARRARD "MAGAZINE" 
TAPE and the .MATCHED 

MODEL HF /G2P 
PRE -AMPLIFIER 

Supplied on ONE 
CHASSIS (as illus- 
trated) READY 

FOR USE 
(Carr. & Ins. 101- extra). 

Price fnclu.i,'s Canard Magazine 
and a 4in. Spool Double Play Tape 
H.P. Deposit 88.16.0, and 12 months o) £1.7.8. 
Provides complete tape recording facilities and 
designed to operate through the pick -up sockets 'ot 
the standard type of RADIO RECEIVER, or an AMPLIFIER, 
from which really first class reproduction is obtained. It con- 
sists of a Twin Track Deck connected to the Pre -amplifier and ope- rates at Spin /sec. speed providing up to 1 hr. 10 mins. playing time. 

RECORD PLAYERS THELATESR ODEO ARE IN 
STOCK, 

MANY 
SEND S.A.E. FOR ILLUSTRATED) LEAFLET 

with 
B.S.R. MONARCH PRCH 

-up. 
L'AS 4 -speed mixer Autochanger £6.19.6 

The NEW COLLARD MODEL RP594 4 -speed Single £9.18.8 n 
Record Player. Studio Cartridge. 
The NEW COLLARD CIO 4 -speed Autochanger unit £7.19.6 
with Studio "O" Pick -up 
The E.M.I. 4 -speed Single Record Player with crystal £6.8n .6 Pick -up. 
THE NEW 

AUTOCHANGERUA121n 
Stock. A4 "SPEED" £8.7.6 

UAI2 albo available incorporating the B.B.R. £10.10.0 STEREO Pick -up, plays L.P. and 7i Records. 
MODEL TA 

GA hAqRDutput Crystal P c /k,upl 
4 -speed Player £8.10.0 

GARRARD MODEL R( /LOS. Autochanger 4- £9.10.0 speeds. High output. Crystal Pick -up. 
Carriage and Insurance on each above. 5/- extra. 

18 Gns. 

DeN. P.N. 109 FLEET ST., LONDON, E.C.4' 
T phone : FLEET STREET 5812/3/4 

OF' PARTS AND TESTED 

Mk.11 "Fidelity" FM TUNING UNIT 
An attractively presented Unit incorporating MULLARD PER- 
MEABILITY TUNING HEART and corresponding Mallard valve 
line up. FOR THE £1010 It £14.5.0 CONSTRUCTOR ASSEMBLED 

A SPECIAL CASH OFFER ! ! 
This very attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. 
For ONLY £8.7.6 (Plus 7/6 Carr. & Ins.) 

The amplifier consists of a 2 -stage de- 
sign incorporating 3 modern B.V.A. 
valves and has separate BASS and 
TREBLE CONTROLS. 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished in Mushroom Grey Resine. 
WE ALSO SUPPLY SEPARATELY - £4.2.6 
(a) 

The PORTABLE CARRYING CASE £3.17.6 
(c) Skin. P.M. SPEAKER 18/9 Carriage and Insurance 4/- extia 
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Easy - to - build kit - sets of 
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PAT 
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- )n highest quality at lower cost 
pn 

AMATEUR TRANSMITTER Model DX-100U 
Covers all amateur bands from 160-10 metres. Self - 
contained including Power Supply £78.10.0 Modulator V.F.O. 

"HAM" TRANSMITTER Model DX40U 
From 80 -10 m. Power input 75 w. C.W., 60 w. peak 
C.C. phone. Output 40 w. to aerial. Corn- £29.10.0 pace and self- contained. Prov. for V.F.O. 

VAR. FREQ. OSCILLATOR VF -1U 
From 160 -10 m. Ideal for our DX -40U and similar 
transmitters. Price less valves E8.19.6. £10.12.0 

R.F. SIGNAL GENERATOR Model RF -1U 
Up to 100 Mc /s fundamental and 200 MUs on 
harmonics and up to IOOmV. output on all £11.11.0 bands. 

AUDIO SIGNAL GENERATOR Model AG -9U 
10 c/s to 100 kt /s. switch selected. Distortion 
less than 0.1% 10 v. sine wave output £19.3.0 metered in volts and dB's. 

VALVE VOLTMETER Model V -7A 
Measures volts to 1.570 ù.i.. and R.M.S.) and 
4,000 pk. to pk. Res. 0 I S2 to 1,000 MO D.C. input 
imped. 11M U. Complete with test prods £13.0.0 leads and standardising battery. 

Portable 234 in. SERVICE 'Scope Model 05 -1 
Compact portable scope ideal for servicing and general 
work. Y amplifier sensitivity IO mV /cm; response 
4-3 dB 10 c /s -2.5 Mc /s. Time base 15 c /s -I50 kc's. 
Printed circuit. Case 7j x 49 x 12 4in. long. £18.19.6 Wt. only 101I6. 

5 in. OSCILLOSCOPE Model 0 -12U 
Has wide -band amplifiers, essential for TV servicing. 
F.M. alignment, etc. Vertical freq. response 3 c/s. to 
over 5 Mc /s. without extra switching. TB £34.15.0 covers IO c/s to 500 kc /s. in 5 ranges. 

RES. -CAP. BRIDGE Model C -3U 
Measures capacity IOpF CO I,000u.F resistance 
10011 to 5 M U and power factor 5 -450 v. 

£7.19.6 test voltages. With safety swatch 

SINGLE CHANNEL AMPLIFIER, MA -12 
10 -12 watt Hi -Fi amplifier. Extreme y low 
distortion and wide frequency ranee. £9.19.6 

HI -FI EQUIPMENT CABINETS 
Range of cabinets available with at least one to suit 
your particular needs. From small to large, housing 
Tape Deck. Record Player and full equipment. In the 
white for finishing to personal tare. 

From £10.10.0 to £17.18.6 
THE "MOHICAN" GENERAL 
COVERAGE RECEIVER, 
Model GC;1U 
Fully transistorised, including 4 piezo- 
electric transfilters. The very latest and 
an excellent portable or Fixed Station 
receiver for the Ham and £38.15.0 short -wave listener. 

'PACKAGED DEALS' of Hi -Fi 
Equipment including TAPE DECKS 
(Collard or Truvox). RECORD 
PLAYERS (Collaro or Connoisseur) 
and DECCA ffss PICK -UPS 
Write in to see how these deals save you 

further money: 

r 

F.M. TUNER 

5.33 

DX-43 

UXR-I 

OS-I 

SSU-1 
Afiii=-4 

GRID DIP METER Model GD -1U 
Coverage (rom 2 Mc /s. to 250 Mcis Complete ser o 
plug -in coils provided. £9.19.6 
TAPE RECORDING /PLAYBACK AMPLIFIER 
Model TA -1 
Monaural (TA -IM) El 6.14.0. Conversion unit to 
Stereo E6.0.0. Stereo (TA -IS). £22.4.9 
SHORT -WAVE TRANSISTOR PORTABLE 
Model RSW -1 
Extending aerial leacher case four band (2 short -wave 
bands Trawler and Medium). £20.18.6 
6- TRANSISTOR PORTABLE Model UXR -1 
Pre -aligned I.F. transformers, pranced circuit, 7 4in. 
high -flux speaker. Real hide case. £14.18.6 
DUAL -WAVE TRANSISTOR RADIO UJR -1 
This sensitive headphone set is a fine introduction 
to electronics 'or any youngster. £2.16.6 
HI -FI F.M. TUNER 
Tuning range 88 -108 Mc /s. For your convenience 
this is available in two units sold separately as follows: 
Tuner Unit (FMT -4U) with 10.7 Mc s. I.F. output 
(E3.2.0 inc. P.T.). I.F. Amplifier (FMA -4U) com- 
plete with cabinet and valves (E10.10.6). £13.12.6 
HI -FI 16W STEREO AMPLIFIER Model S -88 
10mV. basic sensitivity (2 mV available El extra). 
Ganged controls. Stereo -Monaural gram. radio and 
tape recorder input. Push -button selec- £25.5.6 tion. Two -tone grey metal cabinet. 

6W STEREO AMPLIFIER Model S -33 
3 watts per channel, 0.3 " ,-, distortion at 2.5 w /chn 
20dB N.F.B. Inputs for Radio (or Tape) and Gram. 
Stereo or Monaural, ganged controls. £11.8.0 Sensitivity 100 mV. 

TRANSCRIPTION RECORD PLAYER RP -1U 
4 -speed A.C. motor Ronecte Stereo 
Mono pick -up. Complete with plinth. £12.10.0 

HI -FI SPEAKER SYSTEM Model SSU -1 
Ducted -port bass reflex cabinet "in the white" 
Twin speakers With legs £11.12.6. £10.5.6 
"COTSWOLD" HI -Fl SPEAKER SYSTEM KIT 
Acoustically designed enclosure "in the white" 
26 > 23 x I5 }in., housing a 12ín. bass speaker with tin. 
speech coil, elliptical middle speaker and pressure 
unit to cover the full frequency range of 30- 20,000 c.'s 
Complete with speakers, cross -over unit, £19.18.6 level control, etc. 

COMPLETE MATCHED STEREO OUTFIT 
F includes record payer, amplifier and 

twin speaker systems (pedestal speaker 
legs optional E4.14.0 extra). £42.10.0 
STEREO CONTROL UNIT USC -1 
Luxury model with press -button inputs to 
suit any pick -up or tuner and most tape - 
heads. Output 1.3 v. R.M.S. per channel. 
Printed circuit construction. £17.19.6 
STEREO HEAD BOOSTER USP -1 
Ideal for boosting tape -head output and 
low output pick -ups (e.g. £5.19.6 Detta ffss). 

Prices include free delivery UK 
Deferred Terms 

available on orders over £10 
THE "GLOUCESTER" 

EQUIPMENT CABINET 

Please send me FREE CATALOGUE (Yes /No).._.__ 
Full details of model( s)..____....._._ _._..._.._._..._.._....._.___ 

NAME 

ADDRESS 

PW5 

DAYSTROM LTD. 
DEPT. P.W.5, GLOUCESTER, ENGLAND 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 
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THE "ROADFARER" 
COMPETITION 

AS announced in the Editorial of the previous issue, prizes 
are to be offered for the best constructed "Roadfarer" 
receivers. This competition has been organised in con- 

junction with several manufacturers and a panel of judges has 
been formed from representatives of those firms whose products 
are used in the receiver, and, in judging the competition, the 
neatness and soundness of the constructional work will be taken 
into account. 

Further details of the competition are given on page 85 and 
the rules and conditions of entry are clearly set out below. 

RULES AND CONDITIONS OF ENTRY 
1. There is no entrance fee. 

2. The set must be the unaided work of the entrant and be 
built to the design given in Practical Wireless with the specified 
components. 

3. No sets are to be submitted for examination until an an- 
nouncement to this effect is made in Practical Wireless; intend- 
ing entrants should complete the coupon published in the April 
or May issues of Practical Wireless. 

4. Each set will remain the property of its constructor and 
although all reasonable care will be taken of entries while they 
are in the hands of the Committee, no responsibility can be 
accepted for any loss or damage. 

5. The decision of the Committee in all matters related to the 
Competition shall be final. 

6. Employees of George Newnes Limited and associated 
companies are not eligible to enter the Competition. 

CONTRIBUTIONS 
THOSE 

of our readers who wish to submit articles should send 
them direct to the Editor at the address given on this page. 

Manuscripts should be typewritten with double spacing although 
legible hand -written articles are also acceptable. Articles should 
be between 1.000 and 2,000 words in length, be written on one 
side of the paper only, and deal with the home construction of 
items of radio and electronic equipment. We do not require 
articles of a theoretical nature unless these are written expressly 
for the amateur constructor. Clear drawings of the apparatus 
should he included with the article and need only be sufficient 
for our draughtsmen to prepare suitable illustrations. We also 
like to include with articles photographic illustrations. Large 
clear prints, or preferably negatives, should be sent if possible 
but we are prepared to take the necessary photographs ourselves 
if the apparatus can be sent to us for inspection. An illustrated 
article is always of more appeal as the methods of construction 
are shown more clearly. 
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Our next issue, datad June, will be published on May Sth. 
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Bound the World of Wireless 
POTENTIAL AND 
CURRENT NEWS 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of January, 
1961, in respect of wireless 
receiving stations situated within 
the various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 

Region 
London Postal.. 
Home Counties .. .. 
Midland . .. .. 
North Eastern .. .. .. 

North Western .. .. 
South Western .. 
Wales and Border Counties 

Tota, 
707.932 
664,350 
485.231 
532,269 
460,170 
398.307 
236,717 

Total England and Wales .. .. 3,4647976 
Scotland .. .. .. 392,267 
Northern Ireland .. .. .. 119,885 

Grand Total .. .. 3,997,148 

Electronic Telephone Switching 

RESEARCH 
work on electronic 

telephone switching has been 
carried out in the G.E.C: s Hirst 
research centre laboratories at 
Wembley, since the late 1940's. 
By 1955 the stage had been 
reached where the model 
electronic exchange, " Andrew ", 
had established the basic 
feasibility of the time division 
multiplex technique as a basis 
for telephone switching. 

More recently particular 
emphasis is being placed on 
system security, that is to say 
the ability of the exchange to 
continue to give service in the 
presence of component faults.' 
Every effort is also being made to 
make the system simple in order 
to keep down cost and to facili- 
tate maintenance and understand- 
ing of the operation of the 
exchange. On the component 
and circuit side the laboratories 
have established techniques in 
which full use of transistors is 
achieved. 

The work of the electronic 
switching laboratories includes 
the design of models of a trans- 
istorised speech switching net- 
work and magnetostriction 
delay lines which are used for 
pulse generation and storage. 
Final engineering of the circuits 
for production is undertaken in 
the development laboratories at 
Coventry. 

Here adjustments are being made to 
by the Electronic Switching Group in 

switching networks at the G.E 

the typical experimental apparatus used 
the development of electronic telephone 

.C. laboratories at Wembley. 

Oxford University Study of 
Recruitment to Higher 
Technological Education 

THE University of Oxford 
Department of Education led 

by its director, Mr. A. D. C. 
Peterson. is to investigate the 
reasons for comparatively fewer 
students electing to read for tech- 
nological qualifications in this 
country than in the U.S.A. and 
Russia. This research, which will 
occupy a period of two years, 
has been made possible by a 
grant of £2.500 to the University 
from the Capitol Radio Engineer- 
ing Institute of Washington. 
D.C., through their International 
Division, C.R.E.I. (London). ' 

Commenting on the grant. Mr 
A. F. R. Cotton, Managing Direc- 
tor for International Operations 
for C.R.E.I, said: "There is a 
feeling that some of the best 
brains in the country are being 
kept out of technology by the 
academic nature of grammar 
school curricula. 

"This, and the tendency to 
regard technological studies as 
being more suitable for less able 
pupils. could cripple Britain in 
the world race for highly qualified 
technologists by closing the doors 
in this field to the most talented 
young men in the country. The 
Oxford University Department of 
Education is setting out to test 

both these theories and to com- 
pare secondary school curricula 
in England and Wales with those 
in the U.S.A., Russia. Sweden. 
Holland, Germany, Switzerland 
and France." 

The Capitol Radio Engineer- 
ing Institute, as well as running 
a residential school in electronic 
engineering technology in Wash- 
ington, are pioneers of home 
study courses in advanced 
technological subjects, including 
n u c l ea r engineering. These 
courses are now available in the 
U.K. and Europe. Students in 
Britain include serving officers 
and men of the Royal Air Force. 

Intercommunications Contract 
UL T R A ELECTRONICS 

LTD. have received a con- 
tract to supply their UA60 
intercom equipment for the 
Westland P.531 aircraft being 
supplied to the Army Air Corps. 

The value of the contract. 
which covers forty sets of equip- 
ment, is approximately £21.000. 

Delivery of the equipment will 
commence this summer. 

Plastics at Radio Components 
Exhibition 

r1IHE Ekco Plastics stand at the 
1961 Radio and Electronic 

Components Exhibition, Olympia 
(30th May -2nd June), will 
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feature the Company's extensive 
moulding service to the industry, 
which started nearly 30 years ago 
with the production of the first 
Ekco radio cabinets. 

The use of plastics to enhance 
the styling of radio receivers is 
exemplified by a selection of the 
latest radio cabinets in a variety 
of colours, tuning scales, control 
knobs, etc. The back cover and 
front of the latest Ekcovision 
portable receiver represents the 
increasing application of plastics 
in television receiver design, while 
escutcheons, television tube 
masks and implosion screens will 
also be featured. 

Plastic components also fill 
vital roles in the chassis of 
modern receivers, and the repre- 
sentative selection of such 
mouldings in the Ekco display 
includes coil formers, terminal 
blocks, transformer housings, etc. 

Radar Fault Locator on Show 

THE A.C. radar fault locator 
made by Ferranti Ltd., was 

on show to Britain's electrical 
engineers for the first time at the 
Electrical Engineers' Exhibition 
at Earls Court in March. 

The prototypes have been tried 
by the North of Scotland Hydro - 
Electric Board and the South of 
Scotland Electricity Board, both 
of whom assisted in their develop- 
ment. 

The locator has been designed 
to detect the position of arcing 
faults, ice build -up and conductor 
oscillation on 132 and 275kV 
transmission lines, although it 
can also be used for higher or 
lower voltages. 

The prototypes were installed 
at Fort Augustus and Clydesmill 
Power Station, near Glasgow, and 
were successful in locating a 
number of faults. Two of the 
arcing faults which took place at 
Clydesmill were identified to 
within a span. An arcing fault 
caused by lightning was recorded 
at Fort Augustus. 

The Ferranti fault locator 
operates on the radar principle of 
pulse reflection, the reflection 
being caused by any fault which 
may be caused by a flashover or 
to ice build -up on the line. The 
reflected pulses are received by 
the locator and displayed on a 
cathode ray tube for visual or 
automatic photographic record. 
The distance to the fault is found 
by measuring the time interval 
between the sending of the pulse 
and reception of its reflection. 

Radar Defence Order from Sweden 
THE Royal Swedish Air Board 

has placed a further contract 
to the value of over £1,700,000 
with Marconi's Wireless Tele- 
graph Co. Ltd., for the supply of 
secret electronic equipment for 
their air defence system. This 
follows substantial orders placed 
in 1959. 

The twin problems which face 
any defence organisation are 
those of range of operation and 
warning time. The Swedish Air 
Force is powerfully equipped 
with fast fighters and surface -to- 
air missiles, but to use these 
effectively means must be found 
of collating relevant information 
and arriving at swift decisions. 

At the centre of the Marconi 
system is a very high speed com- 
puter which solves a large 
number of interception problems 
simultaneously and enables the 
defence weapons - fighters, 
guided missiles and other defen- 
sive devices -to be brought into 
action at precisely the right 
instant. Black and white tele- 
vision and colour projection 
together with automatic informa- 
tion- dissemination techniques also 
play a vital part in the overall 
system. Approximately 500,000 
transistors and diodes and 15,000 
valves are incorporated in the 
equipment. 

From the information bank the 
data are fed to the synthetic dis- 
plays at positions manned by 
controllers and executive officers, 
who, by pressing buttons, can see 
the category of information they 
require -for example, hostiles, 

unengaged hostiles, all aircraft 
above a certain height, and so on. 
The constitution or number of 
aircraft is obtained from a special 
display nicknamed the " Magic 
Carpet" where the radar picture 
shows the numerical composition 
of a formation. The targets dis- 
played for analysis are presented 
automatically in a "queue ". 

Analogue Computer 
THIS 112- amplifier computor, 

made by Short Brothers and 
Harland Ltd. is designed to cope 
with the steady increase in the 
size and complexity of problems 
being encountered in engineering 
research and development. It 
incorporates all the automatic 
aids necessary to ease the handl- 
ing of complicated problems, 
including those of nuclear 
kinetics. 

Important features of Simlac 
are its new wiring techniques and 
a revolutionary patching system 
which completely eliminates cord 
clutter. The flexible selector 
system and associated problem 
check are unrivalled in the 
analogue computer field. 

The computer consists of seven 
standard racks containing the 
electronic equipment. The three 
central racks being fronted by a 
double pedestal desk. The twin 
racks on either side of the central 
block are identical in construc- 
tion and contain the computing 
elements. By plugging specified 
components into these racks the 
design of the basic Simlac can 
be varied to meet an individual 
customer's requirements. 

The Simlac analogue computer made by ShorBrothers and Harland Ltd. 
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HIS chassis (No. 2) should have been com- 
pleted to the stage shown in Figs. 5 and 6 (last 
month). Before proceeding this stage should be 
coupled up to the power unit (chassis No. 1) and 
'phones connected to the output plug to check that 
the unit is in working order. Note that the heater 
circuit of V5 should have been wired and tested 
-pins 4/5, and 9 (see " Wiring and progressive 
testing " on page 1106 of the April issue). 

Mounting the Components 

The variable condenser is mounted to one side 
of the chassis, on top, as in Fig. 9. The condenser 
must open in such a way that it will not foul the 
coils to be mounted later. Any type of condenser 
with air spacing is suitable provided it is not too 
large for the available space. When mounted, 
check with a meter or torch bulb and battery that 
the fixed (stator) vanes are not shorted to the 
moving vanes at any part of their travel. 

To C9 Tag 3 l 
(lModulation) . P260 r 

533 Output 
> KO 

S8 
a R11 

í 1 i. 

Fig. 7. -The circuit of the R.F. generator. 

16 

T 

ADDING THE R.F. GENERATOR TO 

THE AUDIO MODULATOR UNIT 

Making the Coils 

The type of former required is shown in Fig. 8. 
All windings are carried out with 32s.w.g. copper 
wire, enamelled and new. Salvaged wire is un- 
suitable and must not be used. As each coil is com- 
pleted, the turns are fixed with polystyrene cement. 

Winding L4-(Fig. 8) 

Leave about a foot of wire to spare and fasten 
it temporarily by one of the holes at the base 
(these are not used for connections) and wind on 
eight turns exactly, side by side starting almost at 
the bottom of the former. Now stretch the wire 
out for about 4in. and double it back again, and 
twist it together tightly near the coil. Now con- 
tinue to wind another eight turns in the same 
direction. Then, wind the wire round a few more 
times about fin. further up the former. Now fix 
the winding with cement and allow it to dry 
overnight; then remove the extra turns. 

Winding L3 

This is carried out in the same way as L4 but 40 
turns are wound on, side by side, each side of the 
centre tap (see Fig. 8). 

Winding L2 

This coil has more turns than L4 and L3 and 
the winding technique is therefore different. The 
turns of this coil (and those of Ll) are not wound 
side by side but in a manner known as "pile 
winding ". Coil L2 consists of 200 turns with a 
centre tap. Each half of the winding is wound over 
a length of {in. When winding the two parts of 
this coil, wind more turns in the centre of each 
}in. length than at the ends -as shown clearly in 
Fig. 8. As in the case of L3 and L4, the two 
halves of the winding must be wound in the same 
direction; the second half forms a continuation of 
the first. 

When winding is completed, cement the turns 
together as for L3 and L4. 

Winding LI 

Mark the former about lin. up from the bottom 
and proceed as for L2 but wind on 460 turns either 
side of the tap. Cement as before. 

_ 
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By E. V. King 

(Continued from page 1109 of the April issue) 

Continuity ChecK 

Scrape the enamel from the ends 
E and G of each coil and test them 
for continuity using a meter or 
battery and lamp. The battery 
voltage will have to be greater in 
the case of LI as the resistance of 
the wire is fairly high. 

The R.F. range switch is fitted 
as indicated in Fig. 10 with VR4 
underneath it. These, however, are 
not used until later. The coils are 
now made up (Fig. 8) and Ll is 
mounted in position as shown in 
Fig. 9. To do this, two small screws 
are used from underneath. The 
coil positions are not unduly 
critical. 

Wiring the Oscillator Stage 
The completed circuit is shown 

in Fig. 7. Feedback is via the 
cathode and grid, and the tuned 
circuit is Ll, 2, 3 or 4. The values 
of .C20 and R27 will give good 
results from 150kc /s to 20Mc /s 

How the 
cods are 

wound 
and tapped 

2; 

COMPONENTS LIST 
(to be added to Chassis No. 2 

Additional parts 
C9 47pF (formerly S00pF) 
RI IM äW (formerly 100k) 
Valve (V2) is already fitted (ECC811 

Switch 
S8 /R R.F. range switch: two pole, four -way 
rotary type 

Coils 
LI, 2, 3, 4, are made up on formers as shown 
in Fig. 8. álb of 32s.w.g. enamelled copper 
wire will be required. The four former; 
required are 2 to tin. long and 
diameter. No cores are required 
Variable condenser (VCI), 500pF max., air 
spaced. Single gang -any type which is small 
and the blades of which do not foul the coil 
formers when mounted as indicated (Fig. 9) 
R26 330ká W 
R27 47k *W 
C19 mica or ceramic 50pF 
C20 mica or ceramic 50pF 
C21 mica or ceramic 100pF 

and should not be altered. If low emission valves 
are used the value of R26 may have to be reduced. 
It should always be as high as possible or the 
oscillations tend to be distorted (not pure sine 
waves). 

Unsolder RI1 from the output socket (see 
Fig. 6 last month) and leave it " in the air " for 
now. Refer to Fig. 10 and note that only additional 
wiring is shown for clarity. Wire C21 from pin 1 

(valve V2b) to chassis, and from the same tag, 
R26 to the unused tag on the tag strip tag 3- 
eventually it will be connected to tag 3 of the 

Range 4 
20Mçis 

to 
4Mc/5 

Range 3 
7 Mc /5 

to 
2Mc /s 

/I/I 
G K / 

i G 

1 / at aót 
-K 

-_`8t 
El 

E 

Range 2 
25Mço 

to 
6OO K c/s 

Range I 

700 Kc/s 
to 

ISOKc /s 

L4 L3 L2 LI 

16 turns 80 turns 200 turns 920 turns 
32swg 32swg 32swg. 325wg 

touching touching random two- 
pile wincing 

random two - 
p Pe winding 

Fig. 8. -The coil winding details. 
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power unit. Solder R27 and 
C20 to pin 2 and join them 
together at the other ends. 

The coil Ll is now wired as 
follows and not as in Fig. 10- 
note that the switch is not wired 
at all yet. Slip sleeving over the 
top lead (G) and wire it to the 
junction of the grid condenser 
and leak (R27, C20); then 
verify that three wires are 
soldered together at this point. 
Take the bottom lead of the 
coil (E) and solder it directly 
to the top of the chassis. Sleev- 
ing is not essential here, Clean 
the tap on the coil, tin the 
wires and solder an insulated 
wire to them which is then con- 
nected to pin 3 of the valve 
being wired. Make sure that 
both leads at the tap were 
tinned and soldered together. 
Now solder a temporary 
condenser of 50 to 500pF 
from the junction of R27, C20, 
L1 to chassis. 

Testing for Oscillation 
Connect the unit to the power 

pack and wire a milliammeter 
in the lead from tag 3 of the 
power pack to tag 3 of this unit. 
Switch on, and the current 
reading should be about 
0.7mA. Now using an insulated 
screwdriver, short the junction 
of R27, C20 and G of the coil to earth. The anode 
current will now rise by a value of 0.01 or 0.02mA 
to give a reading greater than before, if the valve is 
oscillating. If the current does not alter, the unit 
is not working and the fault must be investigated. 
If no meter is available then you must assume for 
the time being that the unit is oscillating. 

Varying the Frequency of Oscillation 
The unit will be oscillating at a frequency of 

about 700kc /s if the temporary condenser fitted 
is only 50pF or at about 150kc /s if it is 500pF. 
Remove the temporary condenser and then con- 
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To L2 
G 

To L3 

d G 

To 
L4 G 

59 

Output 
Socket 

Tags marked MC are earthing 
connections to chassis 

End bent down to clarify wiring 

Fig. 9 (left). -Above- chassis layout of the R.F. generator -the audio 
modulator section is not shown wired. 

Fig. 10 (right). -The underchassis wiring. 

'. 
A2 

220k 
Phones 

Red Blk Red 

Diode 2NF 

Red Spot 
Transistor 

SOOpF 
Trimmer 

41/2 
to 

6 volts 

Aerial coil (when fitted A2 is not used 

Fig. 11. -The circuit of a crystal diode receiver 
suitable for testing the R.F. section. 

nett the stator vanes of VC1 (already tested) 
through a hole in the chassis (using insulated 
wire) to the junction of R27, C20 and G of L1. 
Four wires are now joined at this position. VC1 
is now tuning the inductance LI and the frequency 
of oscillation will be variable from about 150kc /s 
to 600kc /s. 

Second Check 

A meter is wired as previously described in the 
H.T. lead to tag 3 of the power unit. Verify that 
in all positions of VC1 there is the required rise 
in anode current when G of coil is shorted to 
earth as before. Verify that the actual increase in 
current is more when the condenser is fully closed 
(about 0.06mA rise on shorting G) than when it is 
fully out (about 0.01 or 0.02mA rise on shorting 
G). Also, as the vanes are moved from the open 
position to the clósed position the current drawn 
b./ the valve falls from about 0.77mA to 0.72mA. 
The actual current drawn does not matter, but the 
fact that it falls as the vanes are moved in does 
show that the valve is oscillating. 

Modulating the R.F. Wave 

The resistor Rl I which was disconnected earlier 
may now be wired to pin 2 of V2 as indicated in 
Fig. 10. Note carefully that the values of R11 and 
and C9 have to be changed to thote given in the 
list of components on page 25. 

Condenser C19 must now be wired from pin 1 

of V2 to the. output socket (see Fig. 10). 
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Testing the Modulation 
Preliminary tests may be made by connecting 

'phones to the output socket. With S3 switched on 
(Fig. 4 last month), the modulation note should he 

heard faintly independent of the position of the 
variable condenser. However, if the R.F. section 
is not oscillating, no mixing will occur, but the 
note will still he audible. the valve acting as an 
amplifier. Further tests follow. 

Testing on a Receiver 

Use any TRF receiver which will receive long 
waves. A superhet is not really suitable as 
spurious oscillations will make tests very difficult. 
If a TRF receiver is not available then a small 
and cheap transistor /diode receiver can be made up 
quickly. Selectivity is not important at this stage 
and long waves only are required. A dual coil 
could be fitted for testing other ranges of the 
oscillator. 

The circuit of a suitable receiver is shown in 
Fig. 11. A suitable layout is shown in Fig. 12. 

Parts for the diode receiver 
This is so simple that no constructional details 

are given. Parts for the receiver of Figs. 11 and 
12 are as follows: 
Coil in prototype- Wearite PAS (any long wave 

aerial coil will suit) 
Trimmer -7S0 or SOOpF 

Transistor -Red spot or yellow 'green 
Diode -"surplus" type 
Coupling condenser -About 2µF, above 6VW 
One 220k ;W resistor and one of 1000 if low 

resistance phones are used. Leave out Rp with 
high resistance phones 

Aerial -Preferably outside, and over Soft. 
Battery -Torch or cycle lamp type 

iD^ ^k 
Diode 

+ Coil Unit 
type PA1 

2gF 

27 

Perspex 

2j4x 1j 4x %8 

Red 

-r + 
To Battery At of Figll 

Fig. 12 (above).- Layout of the crystal diode receiver. 
(The collector or the transistor is indicated either by a 
spot of paint near to it or by wider spacing from the 
middle wire, which is the base. The remaining wire is 

the emitter. 

Fig. 13 (below). -The interconnections required for 
the testing of the generator. 

Ca, if required is I0 -50p= 
and Cc is about 20pF. :a 

c 

Chassis No2 Chassis Not 

Transistor 
Diode 

Receiver 
Phones 

Unit 2 

4 

3 Power 

2 
Unit 

AC. 
Mains 

Earth 

The crystal Diode receiver -constructed on a pazolin chassis. 

The units are wired as shown in 
Fig. 13 for the test. If an ordinary 
receiver is used the wiring is the 
same. If the receiver is sensitive 
then the aerial need only be short, 
if insensitive it must be long. Ca 
may be necessary for reasonable 
selectivity if a long aerial is used 
on very simple receivers. 

Only sufficient power is required 
from the aerial for the long wave 
Light Programme to be heard very 
faintly. Any other Long Wave 
Station may be used if Droitwich 
reception is poor, e.g. Paris on 
128kc /s. 

Testing Procedure 

Tune the receiver to L.W. Light 
Programme (200kc /s). Connect as 
shown in Fig. 13. If an A.C. /D.C. 
receiver is used the receiver lise!! 
must not be earthed. 

(Continued on page 47) 
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Power Supplies 

The unit described uses a 6BA6, but any 
miniature octal -based or other H.F. pentode will 
be satisfactory. A triode can also be used instead, 
if to hand. This valve requires 6.3V at 0.3A for 
its heater, and this is drawn from the 'receiver 
heater circuit. In some receivers, heaters may be 
fed from a centre -tapped transformer. If this is so, 
take pin 3 to the other side of the heater circuit, 
instead of to chassis. 

The extra heater current should normally be 
available without difficulty. If the B.F.O. will only 
be used very occasionally, a switch may be 
included in the heater circuit. But it is usual to 
leave the B.F.O. stage heater permanently in 

47k 

C3 Q, 

6BA6 
SOOpF 

7k 

A Compact 
Add-in B. F.O. 

Unit 
A SIMPLE ONE -VALVE STAGE 

J By J. Barrat 

N the usual type of superhet C.W. Morse 
is not audible, as a beat frequency oscillator is 
necessary for C.W. reception. Such an oscillator 
is always provided in a communications receiver, 
but is not normally fitted in ordinary all -wave 
or similar receivers. A beat frequency oscillator 
can, however, be added, and the B.F.O. described 
here is for this purpose. 

A C.W. signal is an unmodulated radio - 
frequency wave. After detection, it does not in 
itself produce any audible tone, though it may be 
manifest as a rapid, intermittent clicking. The 
C.W. signal, as obtained from the receiver inter- 
mediate frequency stage, will be at intermediate 
frequency. The B.F.O. is tuned a little to one side 
of this frequency, and its output is mixed with the 
C.W. signal. As a result, an audio tone is produced 
when the C.W. is present. 

As.. example, assume the receiver I.F. is 465kc /s. 
If th'e. B.F.O. is tuned to 466kc /s, the frequency 
difference will be lkc /s, or 1,000 cycles per 
second, so an audio note of this frequency will be 
heard. The B.F.O. might equally well be tuned to 
46' kc /, . In practice, the B.F.O. stage is usually 
tunable over a narrow band. This allows the 
audio note to be adjusted at will, and sometimes 
allows better reading through interference. 

moo-f- 
HT+ 

To DDT 
Stage 

O.1pF 

To 
Receiver 
chassis 

Fig. 1. -The B.F.O. stage circuit diagram. 

circuit, so that the B.F.O. can be switched on at 
once by means of the H.T. switch shown. 

With A.C. /D.C. sets having heaters in series, 
the B.F.O. valve heater must be of the same 
current rating as other heaters. 

The small H.T. current required also comes 
from the receiver. If the H.T. line voltage, or 
supply point, is over 
200 or so, the 47k To 
anode resistor can be Cathode 
increased to 100k. 

Cl is a panel 
operated trimmer, to 
modify the note, and 
select upper or lower 
beat frequencies. A 
value of about 25pF 
to 50pF is generally 
satisfactory. If the 
B.F.O. cannot be 
mounted near the 
receiver panel, this 
condenser is operated 
through an extension 
spindle. C2 is fixed, 
and allows the B.F.O. 
coil to tune to the Fig. 2. -The windings on the 
receiver intermediate 

B 

To lOOpF 
and 47k 

A 

Original 
coil 

Eztra 
turns ! 

Chassis 

B.F.O. coil. 
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frequency when Cl is about half closed. C3 in 
Fig. 1 is a very small capacity, formed by looping 
an insulated lead round the anode connection. 

B.F.O. Coil 
Any coil tunable to the receiver I.F. is suitable. 

This may be from a disused I.F. transformer, or 
may be an ordinary aerial or oscillator coil which 
will tune to the intermediate frequency. A coil 
with an adjustable core is handy, as this allows 
easy setting of the frequency. 

The B.F.O. coil has a few extra turns added, as 
in Fig. 2. The end of this 
additional winding goes to 
chassis. The junction of the 
original winding and additional 
winding forms the cathode tap 
B. The extra turns must be in 
the same direction as those on 
the original coil, and about 4 
turns will generally be satis- 
factory. If the coil has aerial 
couplings or other windings, 
these are ignored. 

Many receivers have an I.F. 
of about 465kc /s. This is about 
645m. Some medium -wave 
coils will . reach this, with a 
500pF condenser for C2 which 
should be a silver mica con- 
denser. For a coil with more 
turns, or an I.F. transformer 
winding, C2 will be less than 
500pF. If the I.F. transformer 
winding were intended for the 
same frequency as the receiver, 
the fixed condenser already fit- 
ted will, of course, be correct. 

B.F.O. Layout 
Fig. 3 shows the unit built 

upon a chassis 4in. x tin. x I fin. 
The coil can be mounted on 
the top, back, or either side 
runner, so that it can be reached 
easily when the unit is installed 
in the receiver. 

A chassis this size can be 
made by bending 1 #in. flanges 
on a piece of aluminium Tin. x 
Sin. Leave extra to form flanges 
to bolt to the receiver chassis, 
or use small angle brackets for 
this. The side plates of the unit 
are then 4in. x 1-1-in. When 
completed and fixed to the 
chassis, the whole is screened. 
This is recommended, or har- 
monics of the B.F.O. frequency 
will be heard at multiples of 
about 464kc /s or 466kc /s. 

WIRELESS 29 

stage " is taken to the detector diode. It should 
be noted particularly that a very strong signal 
from the B.F.O. is not wanted, as this will reduce 
sensitivity. Coupling may, therefore, be quite 
loose. For C3, a 1 or 2 -turn loop should do. 
Coupling may be sufficient if the lead to the 
DDT stage is similarly looped round the detector 
diode connection. This depends on the receiver 
circuit, and H.T. voltage used with the B.F.O. 

To adjust initially, tune in any ordinary 
programme on the receiver. Switch the B.F.O. on, 
and adjust Cl, or the coil core, or both, until an 

Above is shown the under -chassis wiring -details of which are given in 
Fig. 3 (below) -of the prototype unit. 

Insulated 
anchor tag 

S9 Coil 
=i 

Tags marked MC denoteearthing9 
connections to chassis 

CMÑF 

HT+ via 
Switch 

Connections 
Wiring should be reasonably short and direct. 

Leads are provided as in Fig. 3, to connect to 
the receiver power circuits. The most suitable 
position for the unit is near the double- diode- 
triode stage of the receiver. 

The unit should be tested before permanently 
bolting it in place. The lead marked " to DDT 

To DDT 
Stage 

63V 
Heater 

Chassis is HT- 
and Heater return 

Ct 

audio oscillation is heard. If possible, adjust the 
coil core so that zero beat comes with Cl about 
half closed. If this is not possible, the value of 
C2 may need changing. 

A fairly weak signal should then be tuned in, 
and the coupling into the DDT stage modified for 
maximum results. This coupling is not critical. 

(Continued on page 47) 
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Servicing ßl11 -Dry and 
Mains/Battery Portables 

A FAULT -FINDING GUIDE 

(FJ ASICALLY there is virtually no difference 
between servicing "all -dry" and "mains /battery" 
portables and standard mains -operated receivers. 
Nevertheless, portables require extra care during 
the course of servicing to avoid damaging the 
relatively delicate valve filaments. Moreover, 
they also tend to develop faults which are only 
characteristic to receivers using 1.4V valves. 

All -dry Receivers 

The circuit diagram of a typical all -dry receiver 
is given in Fig. 1. This uses four valves in a 
conventional superhet circuit. VI is the frequency - 
changer, V2 the I.F. amplifier, V3 the detector and 
A.F. amplifier and V4 the output valve. In this 
particular receiver the valves are of the very low 
consumption type. 

The current range of 1.4V valves show a major 
advance over the former ranges. They employ 
the B7G base, and have filament consumptions as 
low as 25mA at 1.4V. These valves are used 
extensively in present -day valve portables, and 
owing to their low filament power can work on 
batteries at least half the capacity (and size) of 
those required in the older portable. The filaments 

By G. J. King 

are connected either in series or parallel, 
requiring a 7.5V or 1.5V L.T. battery, and in the 
circuit of Fig. I the filaments are all connected in 
parallel. The output valve, V4, will be seen to 
have a tapped filament. When the battery is con- 
nected across each section, as the circuit shows, 
the consumption of that particular valve is 50mA. 
However, if the two sections were connected in 
series (ignoring the tap), it would then take 25mA 
at 2.8V. The series method is invariably adopted 
in mains /battery versions. These very low con- 
sumption valves are designated DK96, DF96, 
DA F96, DL96. etc. In spite of the filament power 
difference between the various 1.4V valves 
there is hardly any difference in circuit 
design among receivers using the different valves. 
One practical difference, however, is that in most 
modern receivers a ferrite rod aerial is used instead 
of the frame aerial of earlier receivers. 

No Signals 

This is a common symptom with this type of 
set. The first action should be to establish whether 
the circuits appear to be "live ". One way of 
doing this is to hold an ear close to the loud- 

RI 
R2 
R3 
R4 
R5 
VRI 

CI 
C2 
C3 
C4 
CS 
C6 
C7 
C8 
C9 
CIO 

LI 
L2 
1.3 

COMPONENTS LIST for Fig. 1 

Resistors 
27k R6 IM 
33k R7 '4-7M 
33k R8 6.8M 
2.2M R9 2.2M 
4.7M RIO 56052 
1M potentiometer log -law with D.P. 
switch 

Capacitors 
CI I 6SpF 
C12 6SpF 
C13 200pF 
C14 0.0010.LF 
CIS 005µF 
C16 200pF 
C17 0-0114F 
C18 2µF 

or I µF 

100pF 
100pF 
6SpF 
6SpF 
532pF 
200pF 
280pF 
0.05µF 
0.05µF 
0.1 µF 

Inductors 
M.W. Frame Aerial 
L.W. Frame Aerial 
M.W. Loading Coil 

L4 L.W. Loading Coil 
LS 
L6 M.W. Oscillator Coll 
L7 } L.W. Oscillator Coil 
L9 
LIO 
LII 
L12 
LI3 

1st I.F. Transformer 

2nd I.F. Transformer 
Aerial Coupling 

Miscellaneous 
SI Wavechange Switch 
TI Output Transformer 

Variable Capacitors 
TCI 14 -70pF Two Bank 
TC2 f Squash Plate Trimmers 
TC3 528pF Swing Two Gang 
TC414 -70pF Two Bank 
TCS f Squash Plate Trimmers 

Valves 
VI Mullard DK96 V3 Mullard DAF96 
V2 Mullard DF96 V4 Millard 131.96 

Table 1. -The list of components for the receiver in Fig. 1. 
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speaker and gently tap the DAF91 or DAF96, etc., 
valve. This is always slightly microphonic, and if 
a ringing sound can be heard the A.F. and output 
sections are in order. Alternatively, if the volume 
control causes slight crackling when operated, the 
same applies. 

If the set uses a 7.5V L.T. battery, indicating 
that the filaments are connected in series, then a 
positive result from the above test would indicate 
that the filaments of the first two valves are also 
in order. However, if a 1.5V battery is used, in 
spite of the A.F. and output stages being in order, 
the filament of either the frequency changer or I.F. 
amplifier valve may be open- circuit. An open - 
circuit filament in one or more valves would not 
affect the operation of the other valves in a 
parallel- connected filament circuit, but this, of 
course, does not follow in a series -connected 
filament circuit. 

AERIAL COUPLING COL 

condition, it may be found to operate only at the 
extreme end of the dial or on one waveband only, 
usually medium -wave. 

These troubles are aggravated, however, by a 
low emission frequency- changer valve. This fault 
also makes it necessary to replace the L.T. battery 
before it is completely exhausted, since the oscilla- 
tor may fail due to the low emission valve when 
the L.T. drops to about 1.3V, whereas with a 
normal valve the set may continue working with 
the L.T. down to about 1.1V. 

Low Volume and Distortion 
There are three components which are prone to 

cause trouble if they develop a fault. Referring 
to the circuit of Fig. I, these are R6, R7 and C17. 
R6, which is in the region of 1 M, is rather difficult 
to check on an ordinary medium resistance test - 
meter in terms of measuring the voltage at V3 

Fig. 1. -The circuit diagram of atypical all -dry battery portable. 

The filament is connected across pins 1 and 7 
on B7G type valves, and can be checked easily 
by connecting an ohmmeter across the pins. A 
low resistance ohmmeter, however, must never be 
used for this test. as the current in the ohmmeter 
circuit may exceed 25mA and thus either overrun 
or open- circuit the filament of the valve under 
test. If in any doubt, it is desirable to take the 
suspect valves to a dealer for testing. 

If all the valves are in order and the set appears 
to be " live " but will not pick up stations, the 
most likely cause of the trouble is failure of the 
local oscillator associated with the DK -type valve 
(frequency changer). In most cases insufficient L.T. 
voltage is the primary trouble. If the L.T. battery 
is tested off -load with a high resistance voltmeter 
or multimeter it may well indicate the full 1.5V, 
but on -load it may be well below this value. It is 
essential, therefore, always to measure battery 
voltages when the batteries are connected to the 
set and with the set switched on. 

Some all -dry portables will operate with the L.T. 
voltage as low as 1.1V, but others cease operating 
when the on -load L.T. is around the 1.3V figure. 
Another symptom of low L.T. voltage is that the 
set may operate satisfactorily for about five or ten 
minutes and then suddenly cut off. Under this 

A_ 

anode, owing to the loading effect of the meter 
across the high resistance. The same applies to 
the screen feed resistor, R7, and in both of these 
cases only a very low voltage is indicated, even if 
the resistors are in order. With some meters no 
reading at all will be obtained at the screen grid 
of V3, since R7 may be as high as 4.7M. If in 
any doubt, it definitely pays to check these resistors 
by substitution. 

The coupling capacitor C17 may leak slightly 
and reflect a small positive potential on the control 
grid of the output valve V4. This cannot usually 
be measured, again owing to the very high 
associated resistances involved, but even an 
apparently negligible leak in this component 
causes severe distortion and low volume. This 
fault also causes a higher than normal H.T. current 
in the output valve, which not only ruins the valve 
after a while, but also causes the H.T. battery to 
be discharged quicker than it should. 

Mains Battery Receivers 
Fig. 2 shows the circuit diagram of a typical 

mains /battery portable (the Double Decca). Apart 
from the mains power pack and switching arrange- 
ments, it will be seen that the basic circuit is rather 
like its battery -only counterpart. The troubles 
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'which have already been described apply also to 
the mains /battery type portable, but in addition 
other troubles often occur which are associated 
with the mains H.T. supply. . 

6When switched to " mains ", switch S6 directs 
ltbe power supply to the H.T. /L.T. rectifier; switch 
S5 . picks up the rectified voltage, via the required 
tapping on the voltage dropper, R13/14/15, and 
directs it to the H.T. line; switch S7 switches the 
series- connected valve filaments also across the 
H.T. supply, via the filament dropping resistor 
R12. The switch sections are,.of course, ganged. 

This arrangement of operating the valve fila- 
ments from the H.T. supply, via a dropping 
resistor, is common practice, though on certain 

WIRELESS May, 1961 

should be an immediate suspect, especially if the 
'set has been operating correctly for a considerable 
period before the fault develops. An approximate 
measurement of the H.T. voltage may not reveal 
the trouble, but if the rectifier is at fault, the 
voltage across each valve filament will be below 
the required 1.4V. 

This trouble is aggravated if the power,supply 
voltage falls, as it does in many areas these days 
of heavy mains demands. A contributory factor 
is also a low emission frequency changer valve, as 
has already been discussed under battery receivers. 

In order to enhance the filament voltage distri- 
bution, resistors are sometimes connected in 
parallel with the filaments. Such a resistor is R18 

TO MT 
BATTERY 

o- Y 
BATTERY 

RID 

Ru 

PIS 

56 

Fig. 2.- Circuit diagram of a mains /battery portable. 

receivers a separate .L.T. power pack is provided, 
including a small transformer and rectifier. The 
rectifier is, therefore, called upon not only to 
supply H.T. power, but also filament power, and 
the total can add up to almost 100mA. 

The most critical part of the circuit is the 
filament chain, for if the current is less than, or in 
excess of, the filament rating of the valves, each 
filament will either have too little or tob much 
voltage across it. Insufficient voltage will give low 
volume and possibly prevent the local oscillator 
from working, while too great a voltage will ruin 
the valves and prevent them from operating when 
normal voltage is restored. At this stage it should 
be carefully noted that once the filament of the 
all =dry type of valve is overrun, the valve might 
just as well be thrown away, for it will never 
operate again under correct conditions. Thus, when 
servicing, extreme care should be taken not to short 
det_the filament dropper or by -pass part of the 
filament circuit. The receiver, should also be 
adjusted carefully to suit the applied mains voltage. 

In the event of the set suddenly cutting out after 
operating for, say, an hour or so, the H.T. rectifier 

in Fig. 2. These should never be removed or 
changed in value in order to obtain a greater 
voltage across a filament. If the voltage differs 
between each filament, and the filament resistors 
are of correct value, then one or more of the valves 
may have been overrun at some time causing an 
alteration in filament resistance. 

Hum and Distortion 
Adequate smoothing is essential in order to 

eliminate mains ripple from the . H.T. and L.T. 
lines, and this is accomplished by the use of 
relatively low voltage, high capacitance electro- 
lytic capacitors. Excessive hum accompanied by 
distortion should, therefore, first lead to a check 
of these components, not forgetting those in the 
L.T. circuit. 

Finally, a word of warning as the chassis is 
connected direct to one side of the mains supply 
on most mains /battery portables, care must be 
taken when Making tests with the set connected 
to the supply. It is desirable first to check the 
chassis with a neon bulb to make sure that it is 
connected to the neutral of the supply. 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage paid) 
Tapped input 200 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15 x 61 x 551n. high. New manufacture, 12 mths. guarantee. 
Dial 141 x 41n. in black and gold. 
Pick -up. Extension Speaker. Ae., E., bd Dipole Sockets. Five "piano" 
push buttons -OFF L.W., M.W., F.M. and Gram. Aligned and tested. 
With all valves and O.P. Transformer. Tone Control Fitted. 
Covers 1,000 -1,900 M.: 200.500 M.; 88-98 Mc /s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
Speaker and Cabinet to fit chassis (table model). 47/8 (poet 3/6). 
10 x bin. ELLIPTICAL SPEAKER. 20/ -, to purchasers of this chassis. 
TERMS:-(Chassis) 25.10.0 down and 6 Monthly Payments of 30 / -, or 
with Cabinet and Speaker 25.17.0 down and 7 Monthly Payments 32/, 

BATTERY ELIMINATOR. For 4 Low Consumption Valves 
(96 range). 90 v. 15 mA, and 1.4 v. 125 mA. 42/8 (2/6 post). 200 -250 v. 
A.C. Size 51 x 31 x 210. Also for 250 mA, 1.4 v. and 90 v. 15 mA at 
same price. 

THE "CABY" 
TEST METERS 

Prices include Test Prods, 
Batteries, Instruction Book. 
Also measure dB. Accuracy: 
A.C., 3 per cent. D.C., 2 per cent. 

A -10 £4.17.6 
B -20 £6.10.0 

.4.10 -2K ohms /v. on A.C. and D.C. volts (10. 50, 250. 500 and 
1000 v.); 00K and 1M ohms; i mA, 25 mA and 250 mA. D.C. Size: 
51 x 31 x 1110. Weight 17 oz. 
B -29-10K ohms /v. on 0.5 v. and 2.5 v.; 4K ohms /v. on 10, 50. 2.50, 
100 and 1000 v.. A.C. and D.C. Resistance. 2K, 200K.. 2 M and 20M 
ohms.: D.C. current. 100 microA, 2.5 mA. 25 mA. 250mA. Size: 
Si x 31 x 2iin. Weight, 24 oz. 

3 -VALVE AMPLIFIER(INC. 
RECT.). 4 watts. Valves ECC83. EL84, 

and EZ80. Controls, volume. bass and 
treble. On /Off switch. (Chassis size 
61 x 3 x 211n.) filin. round or 7 x 41n. 

elliptical speaker. Not suitable for 
microphone input. A.C. only. 

75/- (3/- P. & p.) 

TAPE RECORDER FOR ONLY_£17.17.0 
(10 /- carriage) 

A QUALITY ARTICLE. 
Valves EZ80. ECC83, ECL82, 
DM70. Acos Crystal "mike ". 
850ft. Tape and extra spool. 
311n. /sec. Mike and Radio 
inputs; Vol. on /off tone. 
Ext. L.S. and Monitor. Fast 
forward and reverse. Cannot 
be accidentally erased. Magic 
Eye Indicator. 6 x 41n. 
Speaker. Cabinet 14 x 111 x 
71n. 
Supplied completely built 
andin cabinet. 

B.S.R. "MONARDECK" TAPE DECK SINGLE SPEED. Our 
price only 27.8.8 (5/6 cary.). 850 ft. first grade tape 5110. plastic 
spool. 18/ -. post 11 -. 

ELECTROLYTICS, ALL 215 v. 100 +200mF. 5/ -; 100- 400mF, 
7/8; 

00- 4000 -32 d . 8 /88:2 9d. -20 1; 1./8 
9/-; 338 iF, 

3/-; reeo-mF, 
NEW WAXED TUBULARS, 350 v. or above, 0.001. 0.002. 0.0005, 
301. 0.02. 0.05, 0.1. 0.25, 0.5 mF, Total 21 for 4/8. post 9d. 

LISTEN 
WITHOUT INTERFERENCE 

Fully built V.H.F. /F.M. Set for 
28.8.0 (3/- post). Covers 88 -95 Mc /sec. 
Wired, aligned and tested. Mullard 
permeability tuner and 4 valves 
(ECC85, ECL82 and two EF91). + 
2 diodes. Cheap room dipole. 10 / -. 
300 ohm twin feeder, Cd. yd. 
Available as self- powered tuner 
chassis at 27.13.0. Carriage paid. 

iS £ 
GRAMOPHONE 

AMPLIFIER with 51n. 
SPEAKER. Baffle 121 x 
61n. EZ40 and EL41. Tone 
and Volume. On /Off 
switch. Two Knobs. 
Ready to play. Useful 
tot Stereo. 

ONLY 63/ -, post 3/- 

AUTOMATIC RECORD 
CHANGERS COLLARD 
CONQUEST with manual play 
also. 4- speed, A.C. mains 200- 
250 v.. see illus. 

£7.10.0 (5/- P. & P.) 

B.S.K. UA8 4 -speed auto- 
changer. 28.10.0 (3 /- cary.) 
ÚA14. 27.10.0 (5/- cary.). 
All with Crystal Turnover Head. 

PUSH -PULL AMPLIFIER £4.15.0 P: ";, 
Brand new 200 -240 A.C. 
mains. Bass. treble and vol. 
controls on flying panel. 
Valves EZ80. ECC83 and 
2 -EL84 giving full 8 w. Chas- 
sis 12 x 31 x 311n. With o.P. 
trans. for 2-3 ohm speaker. 
Suitable for Crystal Mike 
Input. Stereo Version same 
size 24.15.0 (P. & P. 3/ -). 

\ 
-i Q / .r __ 

TWO-TONE BROWN RECORD PLAYER CABINET (with 
Motor Board for Autochanger) and Gramophone Amplifier to fit 
Cabinet for 15.5.0 (5/- cary.). Size 17 x 15 x 811n. Brand New. 
BSR'UA8 autochanger to fit 26.10.0 (extra carriage 2/8). 

COLLARD STUDIO TAPE TRANSCRIPTOR. 8 MOTORS. 
8 SPEED. Push Button Controls with tape and spool. 212.15.0 
(10 /- carr.). 

ALL ITEMS !GUARANTEED 12 MONTHS- B.V.A. VALVES 

8 MONTHS 

Send 6d. (stamps will do) for 20 p. illustrated catalogue. All New 
Goods. Delivered by return. Terms: -One -third down and balance 

ypllus 7/8 
in u uequal lrm thly payments. Postage with down 

SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS. 

Posted Orders to Camberley Please. 

GLADSTONE RADIO 58A HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 

Also at 247 New Road, Portsmouth, Hants, and 56 Stokes Croft, Bristol 1. 

Camberley closed Saturdays. Portsmouth and Bristol closed Wednesdays. 
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Transistor Record Player 
CAN BE 

BUILT 
FOR 

£9.19.6 
Carr. free 

6 v. operation. For all L.P. and stan- 
dard records. All components avail- 
able separately. 
AMPLIFIER. 300 mllliwatts push - 
pull output, using two OC71 and two 
0072 transistors. Fully assembled. 
79/6. Knobs, 3/8 extra. 
LOUDSPEAKER. 30 ohms, 7 e 4in. 
elliptical, matched to Amplifier, 25/ -. 
3- SPEED TURNTABLE. 8 v., com- 
plete with t.o. Crystal cartridge and 
two sapphire styli. 79/6. 
CARRYING CASE, smart two -tone 
finish, 17 z 14 z blin. High. 49/6. 
Batteries extra. 

SUPERB 6- TRANSISTOR 
S /HET TABLE RADIO 

CAN BE BUILT I£9. X5.0 
COMPLETE FOR plus 4/6 p.& p. 

Printed circuit construction, all components 
of highest quality. Uses 6 Mollard matched transistors, 1 diode, two 0081 valves in push - pull, giving 1 watt undistorted output. I.F. 
470 Kc /s. Medium and long wavebands. Fer- rite rod internal aerial, high flux 7 x 41a. Loud- speaker. Cabinet with first quality walnut veneer finish and gold embellishments. Size: 
18 x Si a Sin. deep. 
Circuit diagram and full data supplied. Every 
component available separately. 

May, 1961 

SPECIAL OFFER ! 

THE "KINEMATIX" 
STEREO BALANCE 

METER UNIT 
No more guessing Perfect balance in 
seconds. Brand new U.S.A. import sup- 
plied with full operating Instructions. 
Suitable .for use with all hi -fi stereo- 
phonic amplifiers. Enables you to re- create the stereo effect In any particular 
area of the room. Smart polished wood 
Cabinet. 6f z 31 x 41n. LIST PRICE 27.7.0. 

LASKY'S PRICE 67/6 
Post J6 

LASKY'S CAR RADIO 12 v. operation. 
Transistor output. Medium and long waves.. °mall size will 
1ìt any car. Build and install now for Summer pleasure. 
Can he Milli complete with Speaker for £9. 6 I9. 
Instruction booklet 2/6 (refunded if you L7 7 V 
order). plus 3/6 p. & p. 

207 EDGWARE ROAD, LONDON, W.2. I 42 TOTTENHAM COURT ROAD, W.I. 
PADdinpton 3271/2. MUSeum 2805. 

BOTH OPEN Aft DAY SAT. Earti, Closing Thurs. Mall Orders to Dept. P. W., Edgware Road. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

offers training in 

RADIO 

TELEVISION 

AND ELECTRONICS 

ATTENDING COURSE 
Full -time One Year Course in Radio and Television. 
College course in basic principles for prospective servicing 
engineers. 
Next course commences 18th April, 1961. 
This course is recognised by the Radio Trades Examination 
Board (R.T.E.B.) for the new Servicing Certificate examina- 
tions. 

HOME STUDY COURSES 
A. Radio and Television Servicing 

(1) Introductory course. 
(2) Basic course covering R.T.E.B. Intermediate Radio 

and Television Servicing Certificate examination. 
B. Courses in Radio, Telecommunications and Mathe- 
matics up to City and Guilds Telecommunication Tech- 
nicians' Final Certificate. 

For details, write to: 
The Principal, P.I0 

THE PEMBRIDGE COLLEGE 
OF ELECTRONICS 

34a Hereford Road, London, W.2 
PCI2 
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BY THERMION 

Aerial Design 

IRECENTLY visited a country district and saw 
something which reminded me of the very early 
days of broadcasting. and awakened in my 

mind a problem which has worried me for some 
time. Attached to the roof of a house was what at 
first sight appeared to be a home -made sweep's 
brush, attached to the outside of a chimney. I 

looked closer, and sure enough it was one of those 
aerials which was all too familiar in the early days, 
made up of a number of lengths of the stranded 
copper wire which were known as 7/22's, soldered 
to a small ring and attached to the end of a down - 
lead. It brought back memories of many novel 
aerial designs which were not only published in 
the early issues of this and other magazines, but 
which were used successfully and which had many 
fantastic claims made for them. 

There was the type made from a length of wire, 
similar to an ordinary inverted " L " aerial, and 
hanging on to it, were small clusters of short wire, 
at intervals of 18in. or so. Then there was the 
aerial made from two hoops (about 2ft in diameter) 
supported on a pole, with the aerial attached firmly 
to one hoop and then run up and down round the 
hoops. No doubt some of the 
older readers can remember others, 
but they all had one good feature 
-they gave improved results at 
that time. Valves were, of course, 
not so efficient as they are to -day, 
and it was common to use a two 
or three valve set and receive over 
remarkable distances. The air was 
clearer, of course, and there were 
not so many stations, so that 
selectivity did not have to be so 

good as it is to -day. The per- 
formance of these aerials all 
appeared to rely upon the added 
amount of wire which was " up 
aloft" and the very few experi- 
ments which I carried out seemed 
to indicate that it mattered very 
little how this extra wire was 
accommodated - whether it was 
soldered together in a bunch, or 
hung from another wire at short 
intervals. 

1 believe that, round about the 
time of which I am speaking, there 
was a commercial aerial on sale 
in the U.S.A. which consisted of a 
Sat sheet of copper about 2ft 

square, for which most remarkable claims were 
made. To -day, of course, as I have mentioned 
before, a very short wire, supported vertically 
seems to be most productive of a really reliable all - 
round all -wave performance. Many of to -day's 
transmitters use the metal mast as a radiator, and, 
in fact, a very prevalent trouble (known as the 
" Luxembourg effect ") can be avoided by using 
such an aerial. On television the same thing now 
appears to be happening in the U.S.A. in an 
endeavour to produce an aerial which will the 
equally efficient on all bands, but, of course, the 
very short wavelengths, which are used, compli- 
cate the problem. 

"Pocket" Portables 

I must thank reader Gilbanks for writing to me 
concerning the nuisance caused by the popular 
transistor portables referred to in my notes in the 
February issue. Amongst other things, he reminds 
me that the L.C.C. has a bye -law in all their parks 
covering the use of radios, record players and 
other musical instruments, which states that they 
must not be used if they are a nuisance to other 
people. He rightly anticipates that at the rate at 
which the use of these sets is increasing, there will 
shortly be such laws introduced at most seaside 
resorts and beauty spots. If the nuisance becomes 
too great then I can foresee the portable practically 
killing itself and I believe the Noise Abatement 
Society have this type of set quite high on their 
list of public " nuisances ". 

A printed circuit designer at the St. Albans Works of Marconi Instruments, 

draws up an Astrofoil master. Subsequently, the design is photographed; 

from the negative, any number of printed circuit boards can be run of 
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An Introduction to Stereo.,..,. 
THEORETICAL AND PRACTICAL CONSIDERATIONS By N. A. Walter 

5 HIS article is intended to give guidance 
firstly to those about to enter the field of stereo- 
phonic sound, and secondly to enable mono hi -fi 
enthusiasts to convert their present systems to 
stereo by adding another amplifier. 

The Complete System 
A complete system is shown in Fig. 1. Radio 

has been included, although stereophonic radio is, 
at the moment, only being broadcast on an 
aftperimental basis. 

Stereo recordings give us two separate sets of 
intelligence on the record, and these are kept 
separate throughout the two amplifier and loud- 
speaker systems. Our ears recombine these two 
sets of information and give the illusion of depth 
and breadth of music. 

A study of the block diagram of a stereo system 
Fig. 1, shows that it comprises a turntable, a pick- 
up, pre- amplifier and tone control unit, the main 
amplifiers (preferably identical), the two loud- 
speaker systems, radio feeder unit (if fitted), and 
the power supply. 

The Turntable 
If the reader already possesses a - turntable, it is 

advisable to write to the manufacturer to ensure 
that the unit is suitable for stereo. Some of the 
earlier 3 -speed units are not suitable for conver- 
sion. If, on the other hand, a new unit is to be 
purchased, there is a large choice. 

Transcription Motor 
If expense is no object, a transcription type 

motor is undoubtedly the best, but, for the 
majority of readers, a good quality autochanger 
or single player will be more than adequate and 
the money saved can be put to good use on the 
loudspeaker system. 

Autochanger 
Since their first appearance many years ago, 

fierce arguments have taken place over the merits 

Turntable 
and Pick -Up 

Radio 
Tuner 

JKI 

JK2 

Preamplifier 
and 

Tone Control 
Unit 

M 

N 

and otherwise of autochangers. However, modern 
changers are vastly superior to their earlier 
counterparts, and if the reader requires to play a 
number of records without the need to keep 
putting records on, an autochanger is the obvious 
choice. 

Before deciding upon a unit, the following 
points should be borne in mind: 

1. it should be a four speed (78, 45, 33 and 
l6rev /min.) unit. 

2. it should be possible to adjust the playing 
weight of the pick -up to between, say, 4 and 8gm. 

3. both the stylus and the cartridge should be 
easy to change. 

4. there must be sufficient clearance both above 
and below the baseboard for the unit of your 
choice (bin. above and 2in. below is a typical 
value). 

Before finally deciding, hear each unit working 
and listen for the following three points. 

"Wow" 
This consists of slow changes in the speed of 

rotation of the turntable and may best be heard 
on a long sustained sound, or on piano music, the 
ear being very sensitive to slight changes of pitch 
on a continuous note. 

"Flutter' 
This is a high frequency modulation super- 

imposed on the music, resulting in a "roughness " 
to the tone of the recording. It is usually less 
noticeable than " wow ". 

"Rumble" 
Rumble is of a very low frequency -hence the 

name -and is best heard on a record with no, or 
only light modulation, such as a light violin 
passage. An electrical filter is given later, which 
can be used to minimise the effect. 

The Plck -up 
If an autochanger is purchased, a pick -up will 

normally be fitted. This will almost invariably be 
of the crystal type, and have advantages of a good 
frequency response (40- 12,000c /s is quite 

Right Hand 
Main Amplifier 

Left Hand 
.1K4 Main Amplifier 

Power Pack 

RigM Hand 
Loudspeaker 

System 

Left Hand 
Loudspeaker 

System 

Fig. 1. -Block diagram of the complete system. 

Mains input 
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common); a good output (100 to 300mV from 
each channel in stereo); and be inexpensive and 
quite robust. 

However, it must be remembered that crystal 
pick -ups are high impedance devices and a few 
elementary precautions can bring excellent results. 
First, they should be fed into an impedance of 
1 M if possible, but certainly not less than 025M, 
or a falling off of the bass response will result. 
Secondly, the shorter the leads from the pick -up 
to the pre -amplifier the better, and a maximum of 
two feet should be allowed. This lead can 
represent quite a high capacity in shunt with the 
pick -up and can result in heavy losses. A screened 
lead should be used to prevent hum pick -up, but 
the screening should be insulated and earthed 
only at the pre -amplifier input. If hum is 
objectionable, the main power transformer should 
be re- orientated to find the optimum position. 

As a general rule, a crystal pick -up can be 
represented as a capacity of the order of 001µF 
in shunt with several megohms. For this reason, 
shunting of the pick -up output by a capacitor 
does not result in a high frequency cut, as in the 
case of a magnetic pick-up, but only in a reduc- 
tion of the output as a whole. Also, in some cases, 
a correction circuit is recommended by the pick- 
up manufacturer and this usually consists of a 
simple capacity /resistance circuit. 

P2 
JK1 

Pick -Up Input CI 
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Before leaving the subject of turntables and 
pick -ups it is worth mentioning a few of the faults 
of stereo cartridges. 

They are more responsive to turntable rumble, 
owing to the fact that they must respond to a 
vertical as well as horizontal component of the 
recording. Acoustic feedback through the cabinet 
can be a serious problem, unless the baseboard 
and cabinet are very substantial, and the speakers 
well shielded from the turntable, and unless there 
is a definite reason against it, the loudspeakers 
should be separately housed. 

The Radio Feeder Unit 
The only decisive factor to bear in mind here 

is whether to use F.M. or A.M. for reception. 
F.M. is the obvious choice, and unless there are 
any other strong reasons, A.M. may be ignored. 

The H.T. and L.T. requirements are dealt with 
under the power -pack section, but in general, most 
units require an H.T. between 200 and 250V and 
take 30 to 50mA. 

Pre -amplifier and Tone Control Unit 
The function of this single valve unit is to 

provide some measure of gain, to provide switch- 
ing for stereo records, mono records and radio 
(if desired another position can be included if 
tape is to be used), and tone, volume and balance 

f 
B 

VIA 

Rd H.T.+ 
230 -300V 

10mA 

Right Hand 
channel 
Output 

RV1 

P3 

R11 
CIO 

R12 

PV5 Rv6 RV7 

B 

A 

P13 

Sw1C 

V18 

JK2 RIO 
Radio Input 

C6 

P14 

RV8 

Lett Hand 
channel 
Output 

Fig. 2.- Circuit of the pre -amplifier and tone control unit. (Note: RV4 is connected so that when the spindle is 

turned clockwise, the resistance decreases; RV8 is connected in the opposite sense. The cables linking the pro., 

amplifier to the main amplifier (to be described in a future issue) should be single -core, flexible, screened cable. 

Positiyn (a) of SWI is for stereo; position (b) for mono; and position (c) for radio. 
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COMPONENTS LIST 
Rl, R9 IM ;W high stability 
R2, RI0 100k ;W high stability 
R3, RI 1 1500 S2 ¡W 
R4, R12 47k 4 -, W 
R5, R13 39k áW 
R6, R14 68k ;W 
R7, RI5 6.8k ' -,W 
R8 (common to both units) 15k ¡W 
RVI, RV5 dual, ganged, 250k linear 

potentiometer 
RV2, RV6 dual, ganged, 250k linear 

potentiometer 
RV3, RV7 dual, ganged, 250k log. 

potentiometer 
RV4, RV8 dual, ganged, 500k linear 

potentiometer 
Note: See text for function of each variable 

control 
Cl, C6 0.25ILF 350VW 
C2, C7 600pF 
C3, C8 8200pF 
C4, C9 300pF 
C5, CIO 3300pF 
CIl (common to both units) 0.2511F 

3SOVW 
VI ECC8I or 12AT7 (heater connected 

for 6.3V operation) 
JKI, fK2 2 -pole earth input jack sockets 
SWI 3 -pole, 3 -way, rotary type 
Valveholder: B9A, nylon loaded, skirted and 

resiliently mounted 
Chassis to suit components: 
aft of light, twin -core, screened cable (for 

wiring pick -up to input socket) 
Suitable length of single -core screened cable 
to connect output of each channel to main 
amplifier 

controls. In this particular design, this has been 
kept as a separate chassis since all the amplifier 
controls are on this unlit, and can, therefore, be 
bolted to the control panel of the radiogram, leav- 
ing the heavier units such as power pack and main 
amplifiers to be housed at the bottom of the 
cabinet. This arrangement is also less likely to 
suffer from hum pick -up, as the pre- amplifier can 
be kept close to the pick -up and well away from 
the mains transformer. 

If we now consider the detailed circuit (Fig. 2) 
we see that a single double triode valve (12AT7) 
is used. This is purely for economy purposes, and 
two EF86's connected as triodes would be a 
slightly better arrangement. One half of the valve 
is used as a pre -amplifier for the right hand 
channel and the other half for the left hand 
channel, each circuit being identical. 

Taking one half of the circuit, it can be seen 
that the pick -up is fed into a 2 -pole jack, JK1, on 
to the ' selector switch " SWI. This selector 
switch arranges that in position "A" the common 
lead of the pick -up is earthed, and the left and 
right hand channel leads are connected to their 
respective grids. 

With the cathode resistors R3 and R11 not 
bypassed, a gain of 26 is obtained (if bypassed by 
a 50µF 12VW capacitor, a gain of 40 is obtained), 
and the amplified signal is fed via Cl to the tone 
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control circuits. Network C2, C3 and RV1 forms 
the treble boost and cut control and R6, RV2, R7, 
C4 and C5 constitute the bass boost and cut 
circuits. RV3 is the master volume control, and 
RV4 the balance control. The tone control circuits 
introduce a loss of approximately 10 to 1, so that 
the overall gain of the pre -amplifier is of the order 
of two. This is adequate since the main amplifiers 
need only 100mV for full output. The overall 
distortion of the pre -amplifier circuit is less than 
0.2per cent. 

Let us now consider each control and its 
function in a little more detail. 

Selector Switch (SW) 
As has been said already this has three 

positions, "stereo ", "mono ", and "radio" and a 
fourth (" tape ") can be added if needed. 

Treble 
RV1, RV5, is a twin -gang, linear, +M 

potentiometer and provides a boost of 
approximately 10dB and a cut of 10dB, 
continuously variable (measured at 10kc /s relative 
to Ikc /s). 

Bass 

RV2, RV6 is a twin -gang, linear, fM 
potentiometer and provides a boost of 
approximately 10dB and a cut of 5dB continuously 
variable (measured at 50c /s relative to 1,000c /s). 

Master Volume Control 
RV3, RV7 is a twin -gang, logarithmic law, 

potentiometer, providing simultaneous volume 
control of each channel. A log law potentiometer 
is needed here in order to avoid the " fierceness " 
at the minimum volume position which would 
result if a linear potentiometer were used. 

Balance Control RV4, RV8 

This is a twin -gang 500k linear potentiometer, 
the function of which is to adjust the volume from 
the two loudspeakers for equal level. In theory, if 
everything in the amplifiers and loudspeakers were 
identical, this control would not be needed, but 
owing to tolerances in components, and room 
acoustics, this control will be found very useful. 

Reverse Stereo 

A reverse stereo control has not been fitted. 
The function of such a control is to reverse the 
output to the speakers, i.e. to change the right 
hand channel to the left hand loudspeaker and 
vice versa, if such a control is considered 
necessary, a simple change -over switch can be 
fitted to change over the outputs M and N (Fig. 2) 
in such a way that, in one position, M can be fed 
into the right hand channel main amplifier and by 
reversing the switch into the left hand main 
amplifier. N is simultaneously changed over in the 
opposite sense. 

Precautions in Wiring 
The following points should be considered 

stanaard practice in any high quality sound 
reproducing equipment and if followed, hum and 
noise will be inaudible. 

(Continued on page 54) 
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VT 11.)alL'2153 
5 (Continued from page 1122 of the April issue). 

HE tuner requires a power supply of about SOmA at 250V and it must be well 
smoothed. This is rather a large demand to make upon an existing amplifier and 
so the design includes a built -in power pack, the circuit of which was given in Fig. 2 

last month. The prototype uses a 6X5 rectifier but others such as SZ4, EZ80 etc., 
will serve equally, the only requirement being that the appropriate heater voltage 
Is available from the transformer. Resistance smoothing is used and the value of 
R27 may need some adjustment to produce the correct H.T. rail voltage of 250. 
This resistor must be mounted above the chassis in a position where its heat is easily 
dissipated; in the prototype it is mounted on a tag strip bolted to the top of the 
mains transformer. No mains switch is included, the supply being controlled by a 
switch in the associated A.F. amplifier. 

Construction of the Tuner 
The tuner is a little more complicated than some 

and the constructor with VI-IF experience will be 
at an advantage. It is advisable, generally, to adhere 
to the layout and wiring given but minor departures 
are not likely to cause trouble in view of the com- 
prehensive screening below the chassis. The controls, 
input and output sockets, etc., are in the positions 
best suited to the service for which the prototype 
was built but the tuning switch for instance, which 
is mounted on a bracket underneath the chassis, can 
be reorientated so as to bring the control out at the 
front; or if it is desired to keep the long sides clear, 
the input and output sockets can be repositioned on 
the deck of the chassis so that the cables plug in ver- 
tically. The performance will not be affected so 
long as the connections are kept short. 

It is necessary to observe VHF technique 
throughout the construction. This means short 
direct connections, especially in the case of by -pass 
and decoupling components. It is not necessary 
to go to extremes but connections should not exceed 
fin. in length unless it is unavoid- 
able. Miniature components should 
be used, care being taken not to 
damage them when soldering. An 
iron of the instrument type, having 
a bit, about min. in diameter, is 
the most suitable tool. 

Wiring 
In the wiring diagrams, Figs. 3 

and 4, some of the connections 
appear rather long because they 
have been opened out for clarity. 
In construction, they should be as 
short and direct as possible, with- 
out regard to appearance. One or 
two of the connections in the oscil- 
lator circuit are in fact rather 
longer than might be thought 
permissible but in these cases, the 
inductance of the wire merely 
adds to the inductive reactance 
of the circuit and no harm results. 
Tinned copper wire of 22s.w.g. is 
suitable for all wiring except the valve heaters, for 
which 5A flexible p.v.c. covered is recommended. 
It should be noted that although, in the circuit 

By 

E. H. Berney 

THE 

POWER 

SUPPLY 

diagram -Fig. 1, last month -the aerial was shown 
with the normal aerial symbol, it is in fact a con- 
ventional F.M. dipole. In order to improve 
stability, the heater and screen pins of VI should 
be by- passed to the cathode of the valve, and not 
to chassis, as in Fig. 1. The value of C19 (which 
was indistinct in Fig. 1) is 10pF. 

It must be emphasised that the wiring diagram 
(Fig. 3, last month) must not be followed exactly; 
as is usual at VHF, leads must be as short and 
direct as possible if instability is not to occur. In 
Fig. 3, the wiring was shown opened out for 
clarity, and in particular, the by -pass capacitors, 
CI, C2 and C4, should be taken to a common 
point at cathode potential. This common point is 
by- passed to chassis via C3. 

In view of the amount of detailed work required 
below the chassis, it is an advantage to make a rough 
wooden box into which it can be placed upside down, 
suspended by the end flanges. The valve holders 
should be fitted first, followed by the transformers 
and electrolytics. The screens should then be made 

The completed receiver. 
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and fitted and their 
positions marked on 
the chassis; after 
which they may be 
removed until con- 
struction is practically 
complete. Commence 
wiring with the valve 
heaters and their 
associated by-pass 
capacitors, after which 
work can proceed 
stage by stage from 
aerial to output and 
power supply. Take 
care to place all com- 
ponents clear of the 
screen positions. 
Dropping and decoup- 
ling resistors can con- 
veniently be mounted 
vertically (except for 
V2a) so that when the 
screens are in position 
the H.T. rail can be 
run round above them 
to each stage in turn. 

Chassis 

The tuner with its 
power supply is built 
on a chassis measuring 
9M. x 5M. x 2in., a 
plan of which is given in Fig. 5. Aluminium of 
18s.w.g. is suitable. Note that the long sides are 
only 1 *in. deep so that there is a space of }in. 
through which air can enter to pass out through 
the vents provided in the deck for the purpose. 

PRACTICAL WIRELESS 

To C18 
C19 and 

(Anode) 

To pin 6 of V2B 

To CIO 

Fig. 4.- Wiring of the 
oscillator coil and tuning 

correction assembly. 

Screens 
The dimensions of the screens which are also of 

18s.w.g. aluminium, and a plan showing their assem- 
bly, is given in Fig. 6. The three pieces should be 
bolted or riveted together and the whole assembly 
placed in the chassis and secured in four places with 
bolts or self -tapping screws; the holes for these are 
best drilled with the screens in position, through 
both thicknesses of metal in one operation. Cut -outs 
are provided in the screens for the three wiring 
connections which must pass beneath them. 

The oscillator coil L3 and the tuning correction 
network, are mounted above the 
chassis. No radiation from this 
source has been detected in the 
prototype, but if - trouble is 
experienced, the whole assembly 
should be covered with a light 
aluminium screen. 

Components 
Ceramic capacitors are suitable 

for most positions and are 
generally to be preferred for their 
small physical size. C14, 15, 17 
and 20 should be silver mica. The 
electrolytic, C35, must be a wire 
ended type as neither end is at 
earth potential, and the working 
voltage should be not less than 50. 
C36 and 37 may be one double 
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component if it can be accommodated. The resistors 
may be all W except R20 ( #W) and R27 (l0W). 
The junction diode, OA10 is an industrial type not 
usually stocked by component dealers, but is 
obtainable to order at short notice. The valves 
should be screened except for V6 and V7. 

The Coils 
The signal frequency coils are wound with 20s.w.g. 

tinned copper wire on formers sin. in diameter, 
having lin. dust cores. Ll consists of 34 turns and 
L2, 3 turns which should be spaced at slightly more 
than one wire diameter. The aerial coupling coil 
on LI is one turn of 22s.w.g. enamelled wire. The 
oscillator coil, L3, is 44 turns of 20s.w.g. with the 
same spacing on a *in. former with kin. core. 
Details of the windings are shown in Fig. 7. All the 
windings must be fixed firmly in position with 
polystyrene cement and it is an advantage to wind 
the wire first on a slightly smaller former, putting 
on an extra turn. It can then be transferred to the 
proper former where it will fit tightly and the turns 
can be adjusted for number and spacing. 

I.F. Alignment 
When construction is complete, check first that 

the correct H.T. rail voltage is present and adjust 
R27 if necessary. Alignment can then be com- 
menced, after allowing about 15 minutes for warming 
up. A high resistance D.C. voltmeter is required 
and also if possible an A.M. signal generator. The 
procedure is as follows. 

Detach the automatic tuning control lead from R21 
and solder it to earth in the vicinity. Connect the 
voltmeter on the 10V range across C35 and inject, at 
the grid of V4, an unmodulated signal of 10.7Mc /s. 
Adjust the top core of the ratio detector transformer 
and both cores of I.F.T.2 for maximum response. 
The generator signal should be reduced progressively 
as the circuits come into line so that the meter in- 
dication does not exceed 5V. Now connect the meter 
between point "Z" (Fig. 1) and earth and adjust the 
bottom core of the detector transformer for zero. 
This will affect the adjustment of the top core which 
should therefore be readjusted for maximum. 
Only a small adjustment should be required. 

Now transfer the generator to the grid of V3 and 
adjust both cores of I.F.T.1. Finally, with injection 
at V3, check that all cores are properly peaked and 
that the output at point "Z" is zero. Care is neces- 
sary with the bottom core of the detector transformer. 

Another view of the tuner. 
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RETURN, -OF -POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt 

Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

LATEST TEST METERS AMPLIFIER KITS 
We have full stocks of all components for the Mollard 510, 
Mullard 3-3, Mullard 2 and 3 Valve Pre -Amplifiers, GEC 912 
Plus. Fully detailed list on any of these sent upon request. 
Instruction Manuals. Mollard. All Mullard Audio Circuits 
in "Circuits for Audio Amplifiers ". 9/5. GEC 912, 4/6. All post 
free. 

Cash Price 
Hire Purchase 

Deposit Mthly /Pmts. 
A VO Model 8 224. 0. 0 £4.16. 0 12 01 21.15. 2 
AVO Model 8 with 

leather carrying case £27.18. 0 £5.12. 0 12 of 22. 0.11 
AVO Model7 £21. 0. 0 £4. 4. 0 12 of 21.10.10 
AVO Mode 7 with 

leather catrying case £24.18. 0 £5. 0. 0 12 of 21.16.6 
AVO Multiminor £9.10. 0 £1.18. 0 12 of 14/4 
AVO Multiminor with 

leather carrying case M. 9. 0 £2. 5. 0 12 of 17/- 
Taylor Model IVA .. £10. 0. 0 £2. 0. 0 12 of 15 /- 
CAB Y A -10 .. .. £4.17. 8 £1. 7. 6 3 of £1. 6. 8 
CABY B20 ,. .. .. £8.10. 0 £2. 0. 0 3 of 21.13. 4 

Full details of any of the above supplied free on request. 

RECORDING TAPE 
DOUBLE PLAY 
B.A.S.F. 300ft. (31, 14/ 800ft (41, 25/ -: 1200ft (51. 451 -: 1800ft 
(5t1. 58 / -: 2400tt (71 77/6. 
BRAND FI V E. 1200ft (5'). 37/6; 2400ft Cl'), 60/ -. 
EMI TAPIS 1041. 400ft (3'), 17/ -: 1200ft (5'), 45/ -: 2400ft (7'), 80/ -. scoren BOY 200. 400ft (3'),I.7/-; 1200ft (5'), 45/-; 2403ft (7'), 
80/-. 
TELEFUNKEN. 1200ft (5'), in plastic container, 40 / -; 1800ft 
(Sr) in plastic container, 50/ -: 2400ft (71, 75/-. 

LONG PLAY 
B.A.S.F. 210ft (31. 9/ -: 850ft (51. 98/ -; 1200ft (511, 35 / -; 1800ft 

BRAND FIVE. 900ft (51. 18 /8: 1200ft (511.14/6; 1800ft (77, 35/ - 

99/18 2/6 

EMITAPE 99. 99/3 250ft (3'). 9/6; 99/3N 250ít (311. 9/6: 99/9 
e50ft (51, 28/ -; 99/12 1200ft (56'), 35 / -; 99/18 1800ft (7'). 50/ -: 99/9. 
99/12 and available in Emlease. extra. 
SCOTCH BRAND 130. 300ft (3t-), 9/6; 900ft (51, 28/ -; 1275ft 
(50, 35/ -; 1800ft (71, 50 / -. 

ALL TAPE POST FREE! 

TRANSISTORS 
All Brand New - Not Surplus - All post free 

NULL ARD, OC70, OC71, 14/ -: OC72 matched pair. 34/-; 0C44. 
28/' OC45.23/ -. 
NAZDA, XB102, XB104, 10 / -: XA101, 231 -: XA102, 26/ -; XA103, 
15 / -: XA104, 18/ , 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD RC210 

(Gee PU) .. .. . £9.19. 6 £1.19. 6 12 of 15 /- 
B.S.R. UAI4 Monarch 

.. 
ÜÁ8 

.. £7.15. 0 £1.11. 0 12 Of 12/- 
ß(TO. 1lona,, 

(TCe PU) .. V. 5. 0 £1. 9. 0 12 of 11/4 
B.S.R. ÚA14 Monarch 

(TOSS Stereo /LP /78) £8.18. 0 21.16. 0 12 of 13/8 
SINGLE RECORD PLAYERS 

GARRARD TA (GC8PU) £8.10. 0 £1.14. 0 12 01 13/- 
B.S.R.TU9(TCBPU) .. £4.10. 0 £1. 5. 0 3 of 21.5.0 
E.M.I. 

(Aeon Stereo/Mono 
ON UNITS 0 

of 10 /8 

GARRARD 4HF 
(GCS PU) .. .. .. 218. 9. 9 23.15. 9 12 of 21.7.0 

PHILLIPS AG20 .. £10.10. 0 £2. ,. 0 12 of 15/8 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

LOUDSPEAKERS 
GOODMANS: Axiom 110 loin. £5.0.0: Axiom 112 101n. 28.10.0; 
Axlette 810. 28.12.1; Axiom 300 12ía. 211.5.9; Axiom 400 12in. 
216.1.0; Audiom 80 Bass, 1210. 29.12.9; Trel4ax Tweeter 
26.4.0: CX5000 Cross-over unit 21.19.0. 
WHITELEY: HF 10IS 101n. 27.12.3; HFI012 10in. 24.15.0: 
HF81$ 81n. 26.10.8: T816 810. £6.3.9; Tí41 Tweeter 24.4.0; T2.í41 
Tweeter 21.13.3; CX3000 Cross-over unit 21.10.0: CX1300 
Cross -over unit £1.18.3. 

H.P. Terms available. 

WATTS RADIO 
(MAIL ORDER) LTD. 

TAPE DECKS 
Hire Purchase 

Cash Price Deposit Mthly /Pymts. 
B.S.R TD2 ,. £8.19. 6 £1.16. 6 12 of 13/7 
COLLARO STUDIO .. £12.19. 6 £2.12. 8 12 of 19/- 

All carriage free 
All components in stock for the Mullard Tape "C" Pre- Ampli- 
fier Kit. Fully detailed list available. 

MOLLARD CATHODE RAY TUBES 
ALL AT THE NEW REDUCED PRICES 

We supply both Mullard Radiant Screen (Brand new factory 
fresh) and Mollard Lumenar (Re- builds by Mollard with re- 
claimed bulbs -all other parts brand new). List oftypes avail- 
able wi th prices and hire purchase terms available. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mollard' 
circuits. Log /Anti -Log, 500k, 1 meg.. 2 meg. Log /Log, 50k, 
250k, 1 meg., 2 meg. Lin/Lin, 500k, 1 meg. A1110 /6 each. 
Denco . Chassis for the Mollard circuits. All drilled with 
printed front panel. Three Valve Stereo Amplifier Chassis. 
22/ -. Seven watt Stereo Amplifier Chassie. 24/6. Stereo Pre - 
Amplifier Chassis, 24/6. Set of switches for Pre -Amp. 34/8. 
Pick -up cartridges. B.S.R. TCBS 22.4.11. Ronette DC284, 
23.19.6. Both are turn -over types for Stereo, LP and 78 records. 
List of all components for Milliard Stereo Designs is available. 

JASON FM TUNER KITS 
We supply kits for the Jason FMT1. FMT2 and FMT3 (Fringe) 
Tuners with variable tuning also the JTV2 and Mercury 2 
Switched Tuners with TV Sound. We take great care in the 
making up of these kits to ensure that every item needed is 
included and we can confidently claim that our kits are the 
best and most complete available. We are continually receiving 
compliments on the quality and above all the completeness- of 
our kits. Prices: Standard Tuners: FMT1, complete kit, 
£8.19.6: Power Pack kit, 22.12.6: FMT2. complete kit. less 
power supply, 28.9.6: Kit with power supply. 210.9.6. Fringe 
Tuner: FMT3, kit less power supply, 210.9.6; Kit with power 
supply. 212.7.6. FM /TV Switched Tuners: JTV2, complete 
kit. 215.17.6: Mercury 2, complete kit, 211.7.8. (Important. 
When ordering JTV2 and Mercury 2 kits it is essential to give 
TV Channel and FM Stations required on Tuner). All kits are 
supplied complete with valves and instructions manual. Hire- 
Purchase terms available. Fully detailed lists are available 
free upon request. Instruction manuals available as follows. 
Data Booklet for FMT1, FMT2 and FMT3. 2/10. JTV2, 3/10. 
Mercury 2. 3/10. All post free. 

OUTPUT TRANSFORMERS 
GIUSON 
W0698A, W0696B, 50/6. post 2/ -. W0710, W0710/8$ 55/6. post 2/. 
W0892, 62/3. post free; W0781, 27/ -, post 1/8. 
PARTRIDGE 
P3667, 52/6. post 2/ -; P4014, 98/8, post free; P4131, 6pí -, post 
free; P3591A, 99/ -, post tree ; P5202, P5203. 95/ -. post free. 
ELSTONE. OT's. 25/ -. post 1/6; OT /ML, 45/ -, post 2/ -. 

ILLUSTRATED LISTS 
I Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, RECORDING TAPES. GRAMOPHONE 
EQUIPMENT. Any will be sent tree upon request. 

HIRE PURCHASE TERMS 
are available on any item. Repayments may be spread over - 

3 8 or 12 months. Details as follows: Three months: Deposit 
8!- in the E. Service charge 5 per cent but minimum charge, 
of 10/ -. Six and Twelve months: Deposit 4/- in the L. Service 
charge 10 per cent, but minimum charge 20/ -. 

TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows. 
Up to 8. minimum 2/8. Over £3 and under £5. 1 /8. Over £5 
and under 210.51/8. Over £10, no charge. Postage extra on 
CASH orders under £3 except where stated. Postage extra 
on Overseas orders irrespective of price. 

54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone: Weybridge 4556 

Please note: Postal business only from this address 
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O'istsZ*ot4 Quality Tuners 
T4 FM TUNER (illustrated) 19 GNS. 
A high fidelity VHF tuner which is de- 
signed to match any amplifier or tape 
recorder. Incorporating features nor- 
mally found only in the most expensive 
tuners it represents outstanding value at 
its price. It is completely stable with no 
trace of drift and A.F.C. provides broad 
easy tuning. A polished wood cabinet 
(£2.16s.Od.) is available for those who 
require a separately mounted tuner. 

Self powered 
Full VHF band (87 -108 mks) 
Automatic frequency control 
Cathode follower output 
Variable output 0 -500 mV 
Multiplex output for stereo radio 
adaptor 
Separate 75 ohm and 300 ohm aerial inputs r 

IPost 
this coupon for free descriptive literature or call at 

your High Fidelity dealer or our Holloway showroom for 1 

I demonstration. Open 9 -5 including Saturdays. 

I NAME I 

ADDRESS 

_.___.._...._._._ PMT 

ST3 Mk. 2 AM /FM TUNER 27 GNS. 
A self -powered high fidelity tuner which covers the 
VHF, medium and long wavebands. It includes all 
the features of the T4 tuner and is similar in styling 
and is also designed to match any amplifier or tape 
recorder. On AM bands the ferrite aerial and unique 
2nd IF stage ensure good Continental reception and 
there is a bright -line indicator for easy tuning. 

The name ARMSTRONG is the registered trade mark of 
ARMSTRONG WIRELESS & TELEVISION Co. Ltd. 

Warlters Road, London N.7. Tel: NOR 3213 

New from REPANCO 
I THE "JOURNEYMAN" A SIX TRANSISTOR PORT- 

ABLE RECEIVER * MEDIUM AND LONG WAVEBANDS * POSITION FOR CAR RADIO AERIAL * PRINTED CIRCUIT WITH COMPONENT NUMBERS 
MARKED * PUSH -PULL OUTPUT * FERRITE SLAB AERIAL 
Step by step instructions. I4, post 3d. 

2- COMPONENT PACK No. 3 
CONTAINS REPANCO COMPONENTS FOR THE "JOURNEY- 
MAN". FS30, 5 }ìn. Ferrite Slab Aerial, two XT26's 1st and 2nd 
IFT's XT27 3rd IFT. XO28 ose. coil, all pre -aligned, TT29, single 
ended push -pull driver transformer, printed circuit and aerial 
fixing bracket. E2.15.6. 

3- MINI -4. A REMARKABLE FOUR TRANSISTOR SUPER - 
HET POCKET RECEIVER * MEDIUM AND LONG WAVEBANDS * SIZE OF CASE 51 x 3} xsl}}in. * AUTOMATIC GAIN CONTROL * 2 }in. LOUDSPEAKER * 3RD IFT REFLEXED AS AUDIO DRIVER 

Easy Wiring Plans and Step -by -Step Instructions. If6, post 3d. 
4- COMPONENT PACK No. 2 
CONTAINS REPANCO COMPONENTS FOR THE MINI -4. 
FS39, Ferrite slab aerial, two XT26's, 1st and 2nd .FT's, XT27 3rd 
IFT, XO28 ose. coil, all pre-aligned. TT5 transformer group board, 
switch and speaker pillars. £2.7.6. 
S -SHORT WAVE TRANSISTOR COILS. 
All coil litz wire, enclosed in high frequency Ferrite pots and tuned 
with Ferrite cores. Can size }in. sq. x }lin. Send S.A.E. for Full 

Details. 10f- each. 

Mail Order and Trade: 
RADIO EXPERIMENTAL 

PRODUCTS LTD. 
33 Much Park Street., 

COVENTRY 
Tel.: 27114 

Wholesale inquiries and Ecoort: 
COVENTRY 
O'Brien's Buildings. 

203 -269 Foleshill Rd., 
COVENTRY 

Tel.: 24224 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

# inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper /Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

,4DCOLr 
(Regd. Trade Mark) 

GAUDEN ROAD 
CLAPHAM HIGH ST. 
LONDON, S.W.4 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telephones: Telegrams: 
MACaulay 4272-3101 "SOLIOINT, LONDON" 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1961 PRACTICAL WIRELESS 43 

Bend along 
dotted lines 

Mains 
Transformer 

3j 

1/2 

vi 

ce 

MI/ 

h 

Q/ 

LI \D 

Pilot Lamp 

;- 
tz,, 

CIO.C25 6 Vent 

Ah vi vr !` v5 

D 
C;~:iO: 

'2 
\D 

M 
EV 
;tcr; 

Vol 
MI 

Aerial 
Socket 

Output. 
Socket 

ti 

Hdle diameters a...., 114 b..... /q c SYe d.......%2 e......3í8 f._... %q g..... h....... to suit coil formers 

Fig. 5. Plan of the chassis. 

the core of L3 in which prográmmes are received. 
The oscillator frequency should be-below that of the 
received signal and the core position giving the 
greater inductance is' the comet setting. If in doubt 
about this, set the generator to a frequency about 
22Mc /s below that of the transmission and inject a 
signal at the aerial socket. An image signal should 
be heard. 

As it enters the former, the meter reading will rise to 
a maximum, decline to zero and then rise to a reverse 
maximum. The zero between the two maxima is the 
correct position. 

Acceptance Bandwidth 
The acceptance bandwidth should now be checked. 

With the meter connected between point "Z" and 
earth and injection at V3 grid, move the signal 
generator slowly over the range 10.5 to 11Mc /s. 
If the alignment is symmetrical, as it should be, the 
meter will show a maximum reading at about 
10.6Mc /s zero at 10.7Mc /s and a maximum of 
inverse polarity at 10.8Mc /s. The two maxima 
should be of equal magnitude and equidistant 
from zero. 

Oscillator 
To set the oscillator, connect the tuner to an aerial 

and an audio amplifier. Set the tuning switch in the 
centre position and advance the volume control of the 
amplifier. A subdued "rushing" noise should be 
heard in the speaker, indicating that V2a is oscillating. 
If it is not, the fault must be found and rectified before 
proceeding further. Commencing with the core of L3 
fully engaged, withdraw it, slowly until the highest 
frequency transmission is received. Tune this 
accurately with the aid of the meter between point 
"Z" and earth. Now turn the switch to each of the 
other positions in turn and tune in the remaining 
transmissions with the trimmers C9 and C11. Re- 
peat the process to ensure that all three are properly 
tuned. 

It will be found that there are two positions of 

Signal Frequency Circuits 
Set the switch to receive the centre frequency trans- 

mission (normally the Third programme) and inject 
at the aerial socket, a signal of appropriate frequency 
and of strength enough to show two or three volts 
on the meter connected across C35. Adjust the 
cores of LI and L2 for maximum reading. 

Automatic Tuning Control 
Connect the positive lead from the voltmeter to CIO 

and the negative to C25. Adjust VR so that the 
meter reads -15V. Detach the meter, remove the 
control voltage line from earth and connect it to 
point "Z". Replace the aerial, connect the meter 
between point "Z" and earth and observe whether 
the control maintains the tuning accurately. It 
will be appreciated that depending upon the connec- 
tions at the secondary of the detector transformer; the 
control voltage may not be of the right polarity and 
if this is so, the receiver will be held permanently_off 
tune. The remedy is to reverse the diode so that the 
red spot is adjacent to RIO and alter the bias ,by 
means of VR to make C25 15V positive with respect 
to C10. 
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Alignment Without a Generator 
The tuner can be aligned satisfactorily without a 

signal generator but this should not be attempted in 
areas of poor signal strength unless pre -tuned 
transformers are used. Connect a good aerial and 
proceed first as already described for adjustment of 
the oscillator. When any transmission is heard, 
tune it for maximum strength on the voltmeter by 
adjusting the I.F. and detector cores; adjust the 
bottom core of the detector transformer as already 
described. The meter indication must be kept 
below 5V and it will be necessary to attenuate the 
signal in some way as the circuits come into line, 
as for instance, by connecting a less efficient aerial. The 
signal frequency circuits can be aligned in the same way, 
using the centre frequency transmission in place of the 
generator signal. If pre -tuned transformers have 
been used, the adjustment will be limited to those 
necessary to compensate for differences in stray 
circuit capacities and will be quite small as a rule. 

If pre -tuned transformers have not been used, the 
operation is more difficult but may nevertheless be 
achieved if a good aerial and a strong signal are 
available. First make sure that V2a is oscillating. 
A rough approach can then be made to alignment 
by setting LI core almost fully engaged and L2 about 
a quarter engaged; both cores of 1.F.T.2 and the 
bottom core of 1.F.T.1, lin, deep in the formers and 
the top cores of I.F.T.1 and the detector transformer 
lin. deep. Ignore the bottom core of the detector 

Grid R3 

Aerie) `` 

Lll RI,C2 

Aerial 

N Grid 

PlCC2 

7.- Construction of the coils. 

transformer at this stage. Connect an aerial and 
amplifier and with the volume control fully advanced, 
search for a transmission by manipulating the core of 
L3. Some perseverance is necessary and the signal 
when received will probably be weak and distorted, 
but it can be "nursed" by careful core adjustment 
until it registers on the meter, when alignment, can 
proceed as described before. The intermediate 
frequency arrived at in this way will not be accurate 
but provided all the cores are properly peaked and 
the output at point "Z" is zero, the discrepancy will 
be of no consequence. 

Anode 
LZ 

R3 
Anode Anode 

Anode 

L3 Grid 

Grid 

Drift Test 
The automatic frequency control is capable of main- 

taining accurate tuning over a wide range but it will be 
appreciated that if the thermal drift of the oscillator is 
excessive, there will be difficulty in "locking on" to the 
new transmission when the tuning switch is operated. 
In the extreme case, the receiver will "hunt" between 
adjacent transmissions. If this trouble is experienced, 
carry out a drift test as follows. 

Detach the control line from point "Z" and connect 
it to earth. Solder a short length of wire to point 
"Z" for connecting the voltmeter and place the tuner 
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Fig. 6.- Details of the screens and their assembly. 

right side up on the bench to simulate service con- 
ditions. Set the tuning switch to receive the lowest 
frequency transmission, switch on and tune the 
transmission accurately for zero on the meter by 
manipulating L3 core. Observe the meter at 15- 
minute intervals thereafter and note whether the 
correction of drift requires an increase or decrease 
in the inductance of L3. If it is an increase, the 
negative co- efficient in the parallel combination C19, 
C20 must be reduced; if a decrease, it must be made 
larger. Whatever alteration is made, the total 
capacitance of the combination should be maintained 
within the limits 20 -24pF. Exact compensation is not 
necessary. 

Operation 
Many constructors will no doubt install the tuner 

in a cabinet with other equipment. Reasonable 
ventilation is necessary and space is required to bring 
the tuning control to a convenient operating position 
together with some means of programme identifi- 
cation. A simple pointer knob will serve for this, but, 
if desired, spare contacts on the tuning switch may 
be used to control indicator lamps. Suitable lamps 
for this purpose are the 6V 0.04A type as used for 
cycle dynamo rear lights. 

Aerial 
Within the primary service area of the transmitter, a 

"picture rail" aerial will usually suffice. This can be 
formed from a length of flat twin flex by parting the 
conductors over a length of 2ft 6in. and extending 
them along a picture rail etc., to form a rough dipole 
5ft long, the remainder of the flex being used as a 
down lead. At greater distances, or in poor reception 
conditions, a loft mounted dipole with reflector is 
recommended. 
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AN 

AUDIO 

BOOSTER 

STAGE 
By R. Murray -Shelley 

INCREASING THE SENSI- 

TIVITY OF AN AMPLIFIER 

PRACTICAL WIRELESS 45 

tIx .., 

LTHOUGH this unit was designed in the 
first instance to increase the output which could be 
obtained from a tape recorder amplifier, it can 
be used to give a very worth -while increase in 
sensitivity to almost any amplifier into which it 
is connected. 

The Circuit 
The circuit was designed to be as simple as 

possible, consistent with good results. It is not 
intended to produce - the maximum gain 

R2 H.T.+ which can be obtained 
Cl 47k 
16N F from the valve used, 

I 

C2 Output since too much gain 
O.O1pF only results in over - 

R3 loading of the output 
33k C311O.1NF stage of the main 

amplifier with resultant 
distortion. It will be 

6AT6 7 R4 100k seen that a single 
Input valve is used, a 6AT6, 

- which is a double 
diode triode, and 
which fits a B7G base. 

R5 In this case the diodes 
220 are not used and are 

3 4 k connected to the 
chassis. The choice of 
valve which may be 

6.3V used is by no means 
AC. limited, and almost 

R1 
4.7k 

1 

Fig. I (left). -The basic 

HT. circuit of the booster 
unit. 

Fig. 2 (right). -A modified circuit for A.C. /D.C. amplifiers. 

any small triode such as a 6C4 or EC90 will 
give good results. 

Noise 
Decoupling of the anode of the valve does much 

to reduce hum, and the omission of a cathode 
bypass condenser introduces a measure of negative 
feedback over the stage, which, though reducing 
the effective gain of the circuit, adds to its stability 
and reduces any distortion which may be intro- 
duced by the unit. 

The resistor, R4, was introduced to attenuate 
the output of the unit further, since the gain 

P2 
Cl 47k 

I6N F 
C2 Cathode 

O.O1N F 

H HT.t 

Diodes 

C311 
Grid Anode 

6AT6 (B7G) 

Heater 
Transformer 

Output 

Input 

AC 
Mains 

HT- 
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was found to be greater than 
that which was required, and 
with C3, it adds a degree of 
treble boost to the output. This 
was found to be necessary in 
the particular application for 
which the booster was designed. 
The inclusion of R4 and C3 is 
entirely optional, but if these 
components are omitted it is 
then considered advisable to 
include a 10 or 20k resistor 
between C2 and the grid of 
the output valve. 

Power Supplies 
The power requirements of 

the unit are very modest, 250V 
D.C. are required at only 1 or 
2mA with 6.3V at 0.2A for the 
valve heater. This power can 
usually be taken from the 
amplifier which is being modi- 
fied. High tension power can 
very often be easily located at 
the main smoothing condensers 
on the amplifier side of the 
smoothing choke or resistor. or, 
alternatively, at the output 
transformer primary. The 
heater supplies can usually be 
obtained at the heaters of the 
valves already present. The 
heater wiring can be readily 
identified, since in most cases it consists of a pair 
of tightly twisted wires -this twisting is intended to 
reduce the hum produced by induction caused by 
the A.C. carried in the heater wires. The heater 
connections are often coloured brown to the BSI 
specification. 
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HT.+ to 6AT6 on 
Booster via R2.R3 

Output 
Transformer 

C> 

0 
Coupling 

Capacitor 
/ Break 
f here 

Input to 
Booster 

Output 
from 

Booster 

Grid leak 
resistor 

--e 

LS 

Smoothing 
Choke or 
resistor 

Mains 
Tra nsf'rri r 

63V to 
6AT6 

heater 

H.T. - a 

Fig. 3. -The 

COMPONENTS LIST 
V -6 AT6 valve 
R1 --4.7k 
R2 -47k 
R3-33k 
R4 -100k 
RS -220k 
CI -I6µF 3SOVW (electrolytic) 
C2- 001µF SOO VW 
C3-0 1µF 250 VW 
87G valveholder, tag board etc. 
Heater transformer- Primary to suit A.C. 

mains; Secondary 6.3V, 05A 

Note: With A.C.1D.C. recei- 
vers, an earth must not be used 
and the mains should be wired 
so that the neutral lead is 
connected to the chassis. 

The unit that has been considered so far may 
only be used on amplifiers which have parallel 
connected heaters, since amplifiers with series 
heaters, or having A.C. /D.C. types of circuit are not 
capable of supplying the necessary heater current. 
The same unit may, however, be used with this 
type of amplifier, the only modification to the 
design that is then necessary, is that a small 
heater transformer must be provided. The modi- 
fied circuit is shown in Fig. 2. The primary of the 
transformer must then be connected to the A.C. 
mains on the set side of the mains switch. This 
switch is usually carried on the volume or tone 

Heater winding0 

circuit of a typical amplifier, showing the booster unit 
connections. 

control. The high tension supplies are, as before, 
taken from the main amplifier. 

Construction 
The unit was, in the writer's case, constructed on 

a small aluminium sub -chassis, size 2-1-in. x 2 +in., 
with a lin. deep flange on the shorter side. The 
components are mounted on a tag board, which 
must be insulated from the chassis, and the result 
is a small compact unit which can be mounted in 
any convenient position, either on or near to the 
existing amplifier. 

There are six connections which must be made to 
the unit, two for the heaters, one each for the high 
tension positive and negative, and for the signal 
input and output to the unit. Screened lead should 
be used for the input and output connections to 
the chassis, the screening being bonded to the 
H.T. line. The chassis on which the unit is built 
should be bonded to the chassis of the original - 

amplifier. 

Fitting 
When fitting the unit in place, only one connec- 

tion in the main amplifier should be cut. This is 
the existing feed to the control grid of the output 
valve. A valve data book is invaluable when 
locating the control grid pin on the output valve - 
holder. In case such a book is not available, the 
grid may easily be located in the following 
manner: -using an insulated screwdriver, touch 
each of the tags of the valveholder in turn with the 
blade. On touching the control grid, a click will 
be heard in the loudspeaker. One should be care- 
ful not to short any of the tags to each other or 
to the chassis when making this test. The unit 
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-- HT+ 

C 

6AT6 

21/4 

I 1 
C R IR 

5 1 

63V 
O.2A 

HT- 

CI is mounted 
on top of chassis Screened leads 

ems 

Input 

Output 
mot' -t. 

Fig. 4. -The wiring diagram of the unit (see Fig. I). 

should then be connected as shown in Fig. 3. The 
existing output valve grid leak resistor should be 
retained as shown. 
Components 

All resistors should be of } or #W rating.. The 
coupling condenser, C2, should be a new com- 
ponent of high voltage working, and beyond 
question as regards leakage. A nylon- loaded valve - 
holder should, if possible, be used for the 6AT6 
valve. The connections to the unit itself are shown 
in Fig. 4. 

Using with a Record Player 
This additional stage is also very useful for 

boosting such small amplifiers as are found in 
many small record reproducers now on the market. 
The amplifiers in these consist in most cases of 
only one valve having a high slope, such as an 
EL84 or, more commonly, a UL84. Connections 
in this case are made as before, only now the 
pick -up is connected to the input. When the 
booster is used in such circumstances, R5 should 
be increased to 470k. 

Uses for the unit can also be found in boosting 
the audio stages of radio receivers, etc. The same 
unit can also be used as a microphone pre- 
amplifier. (In this case, R5 should be increased to 
470k, and R3 to 100k.) 

THE P.W. SIGNAL GENERATOR 
(Continued from page 27) . 

Make Cc about 20pF and switch on the R.F. 
oscillator with the modulation switch off. Rotate 
the condenser. Heterodyne whistles should be 
heard. If they are not heard, the valve is not 
oscillating and the circuit must be rechecked. 

The whistles are high pitched and each reduces 
in pitch and then increases again as the condenser 
is rotated. Pick out the whistle (actually, a pair of 
whistles) which is obviously the loudest. This 
oscillator will then be at 200kc /s when the zero 
pitch position is reached. The vanes of the oscil- 
lator tuning condenser should be about half -way 
in. Calibration will be carried out later. 

In parts of Southern England, very near the 
Channel, it .may not be possible to pick out the 
whistle corresponding to 200kc /s. This does not 
matter much at this stage, but if the receiver is 
selective enough, and tuned to one station only, 
there will be no doubt. 

To the beginner, who has not used a signal 
generator before, this exercise is of great interest 
and he should spend many hours experimenting 
and trying to work out what station is causing 
each heterodyne (there are about 16 or so stations 
broadcasting on the L.W. band, the Moscow trans- 
mitter being the most powerful on 173kc /s). 

Testing the Modulation 
Without an oscilloscope it is not easy to check 

the depth of modulation or the waveform. The 
best test for the beginner to apply is as follows. 
Tune the receiver to a position on the long wave 
band where no station is received. Switch on the 
R.F. unit modulation switch. Rotate the tuning 
condenser and one position will be found where 
the modulation note will come over the receiver 
loudly. If the receiver is calibrated you can tune 
in either end of the receiver band and thus gain 

an idea of the spread of the wave lengths over 
the oscillator condenser control (dial not yet 
fitted). 

Remaining Wiring 
Now that it has been established that the oscil- 

lator and modulator circuits work using coil LI, 
the remaining coils, L2, L3 and L4, may be wired 
in circuit together with the switch S8/9. All wiring 
is shown clearly in Figs 9 and 10. Note that all 
coil top leads are " G " and bottom leads -all 
earthed -are "E". 

Coils L3 and L4 must have short leads taken 
exactly as shown, or the ranges obtained may be 
incorrect. 

When wiring is complete, re -test L1 -with S8/9 
at position 1. 

A COMPACT ADD -IN B.F.O. UNIT 
(Continued from page 29) 

but if the signal from the B.F.O. is too strong, 
weak C.W. signals will be lost. 

The B.F.O. control switch can be mounted at 
any convenient point. If the B.F.O. signal is kept 
down, it will not have any significant effect on the 
AVC system of many receivers. But if the AVC 
system is very sensitive (e.g. bas little or no delay 
voltage) the B.F.O. signal will bring the AVC 
circuit into action, and reduce signal strength of 
stations tuned in. A trial will soon show if this 
is happening. If it should be found to arise, an 
AVC switch should be fitted. This may be ganged 
with the B.F.O. switch, or may be separate. It 
renders the AVC circuit inoperative by shorting 
the AVC line to the receiver chassis. With slow 
C.W., such a switch is also helpful, as it prevents 
the receiver trying to follow the C.W. signals, 
and thereby giving bursts of increased voluble 
after each interval. 
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The "Roadfarer" ready 
for mounting in 
the cabinet. 

The P.W. 
THE F.M. SECTION 

F.M. Tuner Construction 
Strip the insulation from the lead - 

out wires of the transformer T3 and 
mount this component on to the 
board. The component locations 
printed on the board should be fol- 
lowed and the appropriate com- 
ponents inserted and soldered. 

Some slight modifications have 
been found advantageous in this 
section of the receiver since the 

5HE F.M. tuner employs a 2N502 VHF trans- 
istor which is capable of amplification up to 
frequencies of several hundred megacycles per 
second. Because of the cost of this type of trans - 
istgr, conventional circuitry becomes very expensive 
and the- circuit chosen uses only the single transistor 
to carry out the functions of R.F. amplification, 
demodtiation of the F.I. signal and also A.F. 
amplification. This is achieved by using a super - 
regenerative circuit. Whilst basically unconven- 
tional, the functioning of this circuit is relatively 
simple. 
Battery Mains Power On .t 

The power unit consists of a subminiature mains 
transforme!, T4, with a tapped primary for mains 
voltages from 200 to 250. The secondary is centre - 
tapped to give full wave rectification using two 
semi -conductor diodes D2 and D3. Because of the 
extremely fast response time of semi -conductor 
diodes they must be protected against switching 
surges. This is achieved by including the resistance - 
capacity network C34!R28. 

prototype design, which is shown in the blue -print 
was completed. A resistor of 68012 has been sub- stituted in place of the coil L9, and the value of 
C26 altered from 0.04µF to 1012F. The value of resistor R24 has been increased to 82k and the value of R26 reduced to 10k. For ease of tuning 
C24 has been increased to SpF. The tele- scopic whip aerial has been found to give excellent 
results without the use of the loading coil L7, and the value of C33 has been reduced to 1pF. 

Having mounted the components shown on the printed board, the tuning capacitor C25 may now be fitted. Having ensured that the capacitor is correctly positioned, the fixing nut should be secured. A short length of tinned copper wire should connect one of the rotor solder tags of C25 to one end of C32. This is clearly shown in the illustration of the tuner unit, given on the blue- print. The coil L4 should now be mounted using two 6B.A. screws for fixing. Solder the capacitor C 28 across the terminations of this coil; one end of the coil terminates on the upper tag ring and one end on the lower tag ring. A short length of tinned copper wire should be connected from the 
coil termination on the lower 
tag ring, to the hole marked 
" Z " on the printed board; this 
hole is near one of the coil 
former fixing holes. The capa- 
citor C24 should now be 
soldered across the tuning capa- 
citor which has already been 
fitted. It is vital that this capa- 
citor and all other components 
in this section are mounted 
exactly as shown in the blue- 
print. The tuning coil L3 should 
now be fitted across the tuning 
capacitor in the position shown. 
The coupling coil L8 may also 
be soldered into position. The 
end of the coupling coil which 

Rear view of the 
"Roadfarer ". 
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A.M./F.M. iortab1e 
fits in the aerial socket must at this stage, be lett 
free until the socket itself has been fitted. The VHF 
transistor TR7, type 2N502 should now be 
soldered into position. This high performance 
transistor should be soldered with extreme care 
and under no circumstances should the lead wires 
be overheated since this will, immediately, either 
destroy the transistor or impair its Properties. Each 
wire as it is being soldered should be held with a 
pair of long -nosed pliers which will act as a heat 
shunt and so prevent damage to the transistor by 

Once TR7 has been fitted the capacitor C27 may 
be soldered into position as illustrated. Again, 
when soldering one end of C27 on to the other 
terminating tag of the coil L4, to which the emitter 
of TR7 is already soldered, considerable care 
should be taken not to overheat the transistor lead. 

One end of the telescopic aerial coupling capa- 
citor C33 should now be soldered to the pillar of 
the tuning capacitor C25 as illustrated. The tuner 
is now complete except for the aerial connections 
which are made after mounting the front baffle. 

Another view of tre set. 

overheating. In spite of this precaution the solder- 
ing of the leads should be carried out as rapidly as 
possible. The importance of the foregoing warning 
cannot be overstressed and the constructor is well 
advised to exercise the utmost care when dealing 
with this particular transistor. 

Fig. I (above) -The revised F.M. unit wiring (changes from 
the prototype wiring given on the blueprint are shown). 

Fig, 2 (below) -The mains transformer wiring. 

Green Brown 

Blue 

Brown 

Power Unit Construction 

Mount the voltage selector 
panel using two 4B.A. fixing 
screws Now insert the 
mains transformer. T4. into' 
the board. bend over the 
fixing lugs and solder to the 
copper circuit. Before solder- 
ing, check that the trans- 
former has been fitted the 
correct way round. From the 
side of the transformer 
nearest the heat sink for the 
amplifier, three wires emerge 
and these should be passed 
through the appropriate 
holes in the board and 

soldered. From the other side of the transformer 
four leads will be found. The brown lead should 
be inserted into the appropriate hole in the board 
and soldered. The three remaining leads should be 
connected to the voltage selector panel, the colours 
being located as shown. The two rectifier diodes 
D2 and D3 should be. bolted to the board using the 
two 4B.A. nuts and washers provided. The solder 

' tags should be fitted to the screw terminals and a 
short length of tinned copper wire soldered be- 
tween each tag and the hole in the board directly 
beneath each tag. The resistor R28, capacitor C34 
and C21 should now be fitted. Mount the fuse 
holder securely in position. 

Next Month: Alignment 

Fig. 3- Voltage selector and 
fuse wiring. z 
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A SWITCH 
TUNED TUF 
RECEIVER 

TUNING PROCEDURE AND POSSIBLE 

MODIFICATIONS 

By J. Harrison 
(Continued from page 1072 of the April issue) 

LTHOUGH it was stated last month that 
this receiver employed the " live chassis " tech- 
nique, the power supply circuit given below 
incorporates a transformer which has a separate 
winding for the H.T. The mains is thus isolated 
from the chassis and the receiver is safe to handle, 
there being no possibility that the chassis will be 
live. The transformer should have a tapped mains 
primary and supply 6.3V at 2A and 200 -250V at 
about 60mA. 

Tuning Procedure 

The tuning of the receiver is quite simple, 
the following procedure being followed. A 
length of wire, as long as possible, is connected 
via a 100pF capacitor to the anode of V1, to act 
as a temporary aerial. The trimmers C6, C7 and 
C8 are then adjusted to receive the stations chosen 
for the switch positions. The temporary aerial 
is then removed and the trimmers Cl, C2 and C3 
adjusted to give the maximum output in each case. 
Fine adjustments are then made to the detector 
trimmers to compensate for the removal of the 
capacity of the wire aerial. After the final adjust- 
ments are made, each trimmer is locked by apply- 
ing a dab of paint to its screw. 

Performance 
The receiver constructed gives 

reception of the local medium - 
wave Home and Light services of 
the BBC with more than adequate 
volume, it being possible to over- 
load the output valve if the gain is 
advanced too far. The audio out- 
put of the final valve under these 
conditions is about 4W. However, 
it is difficult to estimate how much 
of this is radiated by the small 
speaker. 

The receiver has been tuned to 
receive the Radio Luxembourg 
transmitter with the switch in its 
fourth position, which it does quite 
efficiently when propagation con- 
ditions are good. The lack of any 
form of AVC does, of course, 
render reception of this station a 
little erratic. It has also been used 
to receive various other trans- 
missions, among the more 
successful being the BBC Third 

May, 1961 

programme and the Hilversum programmes. 
The use of a ferrite rod aerial has resulted in 

the receiver being somewhat directional. In use, 
therefore, it has to be turned into the position 
which gives the greatest output. 

The complete apparatus, 'in its case, weighs 
about 81b, which is quite light enough to be moved 
frequently from one room to another. 

The consumption of power from the mains is 
of the order of only 25W, and thus, the cooling 
is quite adequate. 

Possible Modifications- Addition of Further Switch 
Positions 
There is no reason at all why a receiver of this 

type should not be constructed with more than 
three pre -set tuning positions. All that would be 
necessary for this modification would be the 
provision of a four -pole switch with as many ways 

HT+ 

C17 + 
321,F 

350VW 

L3 
6OmA 

Metal 
Rectifier 

+ CIS 
32yiF 

35OVW 6.3V 
2A 

Heaters 

6V O.O4A 
Lamp 

5 

C 

AC 
Mains 

Fig. 7.-The circuit of the power supply. (Although the transformer 
specified last month was adequate if the "live chassis" technique were 
to be employed, this circuit shows a transformer with an H.T. secondary 
winding which enables the receiver to be isolated from the mains supply.) 
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as required, and two trimmers 
for each position. 

If extension . beyond five 
stations is contemplated, it 
must be remembered that the 
cost of the switching assembly 
and the amount of space which Ii 

it will occupy will become in- 
conveniently large. A double - 
gang variable capacitor with 
padding and trimming capa- 
citors would probably represent 
a better solution. 
Addition of Long -wave Switch 

Position 

to Ferrite Rod 
u Aerial I 
II 

I I 

I 

u 

The receiver which has been 
described was intended for use 
in London, where the reception 
of the medium -wave Light pro- 
gramme is quite satisfactory. In 
some districts this would not be 
the case and it would be nec- 
essary to provide for reception 
of the Light programme trans- 
mission at 1500m. It would not 
be possible, in practice, to do 
this by providing very large 
capacities to tune the existing 
coils and a larger inductance would have to 
be incorporated in the aerial and detector coils. 
It is possible, at the cost of a loss of sensi- 
tivity, to switch in the extra inductance by 
using the existing switch arrangement. This 
method was shown in Fig. 6. The long -wave wind- 
ing should consist of 130 turns of Litz wire, pile 
wound on the short length of ferrite rod exposed 
between the end of the medium -wave winding and 
the receiver chassis. This is not a good method 
of providing the extra range since there is bound 
to bc a loss of sensitivity and selectivity and there 

VI 

AHT+ 

v2 
R2 

pot 
Q 

Off 

Fig. 8. -A circuit more satisfactory thon that of Fig. 6 (last month) for 
reception of one L.W. station. Two extra switch wafers are required. 

may be some cross -talk between the ranges. A 
much better method would involve the use of extra 
switch wafers. Such an arrangement is shown in 
Fig. 8. 

Use of a Larger Speaker 

This circuit is capable of giving an audio output 
of hign quality and so it might be considered 
wortn while using a larger speaker unit. This 
would, however, defeat one of the original objects 
of the design, which was to keep the cost as small 
as possible. If a suitably loaded 8in. or 10in. unit 

were available, it would be worth 
while improving the bass response 
of the A.F. amplifier by increasing 
the values of C11 and C12 from 
0.01µF to 0.111F. 

Alternative Valves 

If the following valve substitu- 
tions were made, no modifications 
to the circuit would be necessary, 
other than changing the value of 
the cathode bias resistor of the . 

output valve. 

EF36 6SQ7GT 6V6 220S2 
V3 R12 

(EF50) 6SU7GTY KT63 410n 
(SP61) 6SL7GT 

Any combination of these valves 
could be used and many other 
types are suitable, but it must be 
remembered that the total heater 
current drawn by them is likely to 
be greater than that needed 
originally. The rating of T2 must 
therefore be adjusted accordingly. 

Note: The values of capacitors 
C4 and C14 (see Fig. 1, last 
month) should be increased from 
0.01µF to 0.1µF to increase 
stability and bass response. The construction of the receiver. 
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Transistor Characteristics 
A SERIES OF TESTS, WITH WHICH THE READER MAY By P. Westwood 
OBTAIN HIS OWN SET OF RESULTS 

N completing the following series of tests to 
obtain the characteristics of a transistor, the 
author has attempted to include all details which 
will enable the reader to carry out similar 
experiments with a minimum of basic instruments. 
The results are analysed and some guidance is 
given to enable appreciation of the various points 
which arise. 

Fig. 1. -The collector -diode test circuit. 

When considering a junction transistor; e.g. 
an OC71, in common base configuration, it can he 
looked upon as two distinctly separate emitter - 
base and collector -base diodes representing the 
"input " and " output " of the transistor. In this 
sense, their separate characteristics can be 
obtained with the following apparatus (which will 
not be beyond the scope of the average 
enthusiast): one microammeter having a maximum 

TABLE I 

Transistor Temperature 

21°C 35 °C 

Collector Collector Collector Collector 
P.D. Current P.D. Current 

( -V) (SA) ( -V) (mA) 

0.1 8 0.1 6.4 
0.15 88 0.15 6.75 
0.2 .89 0.2 6.8 
0.25 .9 0.25 6-81 
0.5 9 0.5 6.89 
0.75 9 0.75 6.9 
1.5 .93 1.5 7.0 
2-0 94 2.0 7.0 
4.0 98 4.0 7.0 
6.0 2.0 6.0 7.0 
8.0 2.05 8.0 7.05 

I0.0 2.075 10.0 7.1 

Collector -d'ode results 

reading of about 5µA, and two milliammeters 
which will indicate fairly accurately small currents 
up to 10mA, a multi -range voltmeter, and a few 
potentiometers and batteries as shown in the 
circuit diagrams. 

Determination of the increase in collector current for 
increases in applied voltage. 

The circuit should be wired as shown in Fig. 1 

and the following point noted. The polarity of the 
battery is such that the negative side is connected 
to the collector. It cannot be stressed too strongly 
that in all transistor experiments, correct battery 
connections are essential if permanent damage to 
the transistors is not to result. It is suggested that, 
at, this stage, a table be drawn up for entry 
of the results which should, if possible, 
include the temperature of the transistor at the 
start of the experiment, i.e. room temperature. 
The significance of temperature will be realised 
later. 

The collector -base P.D. should now be 
increased in small steps to a suggested maximum 

d 

V 

ó 
u 

ó u 

pA 

ó 
`v 2 
u 

Temperature 36 °C 

Temperature 21 °C 

Rc-, c= 
G Ic 02 

= 35000 Q 

0 -t -2 -3 -4 -5 -6 -7 -8 -9 -10 
Collector voltage (VC) 

Fig. 2.- Collector -diode curves. 3 ; 

for this particular transistor of 10V. Each time an 
increase is made the readings of both instruments 
should be recorded. Before disconnecting, the 
whole procedure should be repeated with the 
transistor held tightly in the palm of the hand, 
which will cause a temperature rise of about 15 °C. 
From the new results thus obtained, together with 
the original set, collector -diode characteristic 
curves can be constructed as shown in Fig. 2. 
From these, several important facts emerge; 
firstly, the curves can be recognised as being 
similar in shape to those of a pentode valve, which 
immediately suggests that the collector -base 
" slope " resistance is very high. In other words, 
a small change of collector current will cause a 
large change in collector voltage. Further, it has 
been shown that when the temperature of a 
transistor is increased by approximately 15 °C, 
the collector current increases by some four times 
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that for the same given collector voltage. This 
illustrates the need for the use of " heat sinks " 
to dissipate any excessive heat which may be 
built up. No doubt the reader is already familiar 
with the many simple types which are used in 
commercial equipment. 

Emitter -Base Characteristics 
If we now rewire the test circuit so that it 

corresponds to that shown in Fig. 3, we can, by 
taking a few simple readings, obtain sufficient 
information to plot the emitter -base diode 
characteristics. Eight or nine steps of voltage 

Fig. 3.- Emitter -diode test circuit. 

increase with their corresponding current readings 
are sufficient, as is indicated by the writer's table 
of results. By taking the slope of the characteristic 
curve constructed, we can determine the emitter - 
base resistance; in this case approximately 76.50. 
It should also be noted that for small emitter 
voltages, the curve becomes extremely non -linear. 

So far, we have taken a transistor and treated 
it as two entirely separate diodes, and have 
shown that the input resistance of one (emitter - 
base) is fairly low and that the output resistance 
of the other (collector -base) is very high. We have 
also shown that potential across each respective 
" diode " is in the opposite sense for conduction 
in common base connection. Finally, it has been 
seen that, in general, transistors are extremely 
temperature sensitive. 

Now, once again, we shall plot the collector - 
base characteristics, but instead of the emitter 
being left disconnected, emitter -base currents will 
be set up by an associated circuit and their effect 
on the collector current examined; that is to say, 
we shall try to find out if there is any difference 
in the collector current when its applied voltage 
remains constant and the emitter current is varied. 
say from ImA to 4mA. (The circuit used is given 
in Fig. 4.) 

TABLE 2 

Emitter Current 
le (mA) 

Emitter P.D. 
(Ve) 

I.0 0.35 
2.0 0.48 
3.0 0.58 
4.0 0.66 
5.0 0.74 
6.0 0.81 
7.0 0-87 
8.0 0.92 

Emitter -diode results 

To carry out this part of the experiment we 
increase the emitter -base voltage until the milliam- 
meter in that part of the circuit reads 1mA. The 
collector voltage rheostat should be adjusted to 
give a reading of ( -5)V. Maintaining the emitter 
current at 1mA, the collector P.D. is reduced in 
steps of IV until zero potential is reached. At 
each stage, as before, all instrument readings are 
recorded. The whole procedure should be repeated 
using fixed emitter currents of 1 to 4mA. If the 
method still appears a little hazy to any reader, 
examination of the results table will give a 
clearer picture of what has been done. 

The characteristic curves of collector current 
against collector voltage, constructed from the 
table of results we have just drawn up, show 
clearly that when the emitter is no longer left 
disconnected, the collector current is not of the 
order of a few microamperes . as previously 
found, but has increased considerably, and within 
the limits of the accuracy of the measuring instru- 
ments used, would appear to follow the value of 
the fixed emitter currents: when an emitter 
current of 2mA was flowing we found that the 
collector current was also 2mA and remained 
constant at that figure even when the collector 
potential was reduced from ( -5)V to ( -1)V. It 
can be seen that under " diode " conditions 
( -5)V produced a current of only 2µ,A, and now, 
with a zero collector potential, this figure is 
considerably exceeded. It is quite obvious that 
under the new test conditions we have set up, the 

c 4 d 

t3 3 

2 026 x 103 
E 

:.Rc= 3.4 
t 

Cie 

= 76.50 

Ot 0.2 0.3 0.4 O.5 0.6 Or7 0.8 0.9 1.0 

Emitter voltage (Ve) 

Fig. 4.- Emitter-diode curve. 

0071 transistor can no longer be considered as 
two separate diodes since there has been some 
interaction between the " input " (emitter) and 
" output " (collector) circuits. 

It would also seem reasonable that as the only 
thing which is common to the emitter and 
collector is the base, that is where'we should look 
for a possible explanation, and so without offering 
any highly technical or long- winded theories the 
phenomenon can be reasonably understood using 
the information already gained as follows. 

From_the relevant circuit diagram it can be seen 
that the emitter is biased in a forward or positive 
direction with respect to the base and thus an 
emitter -base current flows, this current consisting 
of conduction by " holes " is diffused in a random 
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manner across the common base, many of these 
;holes " reaching the base -collector junction, just 

Als the reader has come to accept such terms as 
"electron charges " and " free electrons " so he 

must accept that current flowing in transistors 
causes a proportional number of " holes " or 
"positive charges " to be made available in the 
base particularly at the collector -base junction. 
": It can also be seen that the collector circuit is 
biased in the opposite sense to the emitter with 
respect to the common base and so collects the 
positively charged " holes " when they arrive at 
the junction. Thus, the current flowing in the 
emitter -base input circuit causes a similar value of 
current to flow in the collector -base output 
circuit. In reality, the collector current is slightly 
less than that of the emitter, the difference being 
due to the small base current flowing. It would, 
therefore, seem reasonable to ask how amplifica- 
tion can be said to have taken place when in fact 
a current loss has been experienced. 

R=SOOk 
O-1OmA 

E 

6V =- 0071 
Transistor 

6V am. 

Fig. 5.- Transistor test circuit. 

The answer to this question is simple, we have 
shown that the emitter -base or input resistance is 
relatively low and that the collector -base output 
resistance is very high. Our characteristic curves 
showing collector current against collector voltage 
under transistor conditions would suggest that 
there is no detectable current change for a 
potential difference of 5V but it must be 
appreciated that a current change of 0.O1mA 
would give a " slope " resistance of 500,00052 
which emphasizes the need for care in taking all 
readings and constructing the graphs. We have the 
same current, in fact, in two circuits, one having 
a high resistance and the other low. Voltage is 
equal to current multiplied by the resistance 
through which it flows (I x R), and for maximum 
power transfer, the resistance of the external 
circuits' of the transistor should be equal to . the 
internal resistances of the transistor, it follows 

le=4mA 

le=3mA 

Ie=2mA 

le=1mA 

-2 -3 -4 
Collector voltage (Vc) 

Fig. 6.- Transistor curves. 
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TABLE 3 

Collector 
D 

Collector Current (mA) 
for four values of 

Emitter Current (mA) 

( -V) I 2 3 4 

-5 I 2 3 4 
-4 I 2 3 4 
-3 I 2 3 4 
-2 I 2 3 4 -I I 2 3 4 

0 0.43 0.63 0.8 0.975 

Transistor results 

that although there has been a slight current 
reduction there has also been a high voltage gain. 
The collector load, of course, in many instances 
consists of an inductance having a high impedance 
at the working frequency and providing a low 
D.C. path so that small battery potentials may be 
used. The emitter is provided with a standing bias 
to ensure that the superimposed alternating signal 
operates over the straight portion of the emitter 
curve. 

This completes the work we have set out to do 
and, although a number of points have been left 
unexplained, a far better understanding of work- 
ing of a transistor from a practical point of view 
should have been achieved enabling the reader 
readily to understand more complex circuits. 

An Introduction to Stereo 
(Continued from page 38) 

1. High stability resistors should be used where 
shown in the circuit diagrams, ctherwise carbon 
composition types are quite suitable. 

2. The valveholder should be of the loaded 
nylon, resilient type, and if the loudspeakers are 
housed in the same cabinet, acoustic shielding in 
the form of a wooden partition should be arranged 
between the loudspeakers and the pre -amplifiers. 

3. The mains power transformer should be kept 
as far away from the pre -amplifier unit as possible, 
and if hum is found, re- orientation of the trans- 
former may cure the trouble. 

4. A good earth bus -bar of 12 or 14s.w.g. tinned 
copper wire should be run on insulators around 
the chassis and earthed to the chassis at one point 
only, the input jack, JK1. All earth connections 
should be made to this bus -bar and not to the 
chassis. 

5. Heater leads should be twisted closely 
together, kept close to the chassis and well away 
from input and grid leads. 

6. Input leads to the grid circuits should be kept 
as short as possible, and if the above instructions 
are carried out, no screened leads need be used 
in the pre -amplifier and no internal shielding will 
be required. 
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Radio & TV Engineers' Reference Book 

Now you can have for free examination the new 
and revised 3rd Edition of this very practical 
engineering and servicing work. If you are a 
Radio Engineer, Technician, Mechanic, Instructor, 
Student, Keen Amateur, or engaged in the elec- 
tronics field, this great wealth of data in all branches 
of radio and television will prove invaluable. It 
covers a most comprehensive range of subjects, 
new developments and techniques. 

BROADCASTING COMMUNICATIONS 
SERVICING NAVIGATION 

High Fidelity Recording 
and Reproduction. Components 

Written for you by nearly 50 Specialists 
Including L. S. Allard, B.sc., A.INST,P. (G.E.C. Cathode -rmv 
Tube Group); S. W. Amos; B.sc.(uoNs.), A.M.I.E.E. (B.B.C. 
Tech. Instructions Section); E. S. Bacon, M.sc.(LOND.), 
A.R.I.C. (Chief Supervisor Elec. Labs. Ever Ready Co. (G.B.) 
Ltd.); W. T. Blackband, M.SC., A.M.I.E.E. (Aerials Research, 
R.A.E., Farnborough); R. H. Burdick, A.C.G.I., A.M.I.E.E. 
(Marconi's); L. Driscoll, B.SC., A.M.I.E.E., A.M.BRIT.I.R.E. 
(Murphy Radio); E. A. Fielding, B.sc.TECH.(HoNs.), A.M.c.r., 
M.I.E.E., A.I.R.E. (Salford Electrical Instruments Ltd.); D. H. 
Fisher, A.M.LE.E. (Regentone); L. S. Foskett (E.M.!.); R. C. 
Glass, M.A., B.SC., A.M.I.E.E. (Lecturer Applied Physics, North- 
ampton Coll. Adv. Technology London); F. J. Grimm, 
A.M.BRrr.I.R.E. (Pve); P. Jones (Aerialite Ltd.); J. M. Kirk, 
M.B.E., B.SC.(HONS.) D.I.C., A.C.G.L, M.t.F.E. (Standard Tele- 
phones and Cables Ltd.); L. A. Moxon, B.SC.(ENG.), A.M.I.E.E. 
(R.N. Scientific Service); D. F. Urquhart (Erie Resistor Ltd.); 
V. Valchera (Fa!radio Ltd.); A. H. B. Walker, B.sc.(ENG.), 
D.I.C., A.C.G.I., M.LE.E. (Westinghouse Research Lab.). 

I 

POST NOW 
7 -DAY 
FREE 
TEST 

1,800 PAGES, 47 SECTIONS 

Includes:- Formulen, Calculations, Communica- 
tion Theory, Electron Optics, Colour TV, 
Materials, Studio Equipment, Transmitter Power 
Plant, Broadcasting and Communication Trans- 
mitters, V.H.F. Equipment, Amateur Radio 
Equipment, TV Transmitters and Aerials, Radio - 
Frequency Transmission Lines, Waveguides, 
Broadcasting Receivers, TV Receiver Design, 
Commercial H.F. Radio Links, Broad -Band Sys- 
tems, Radio Navigation and Radar, Aero Radio 
and Radar, Radio Astronomy and Satellite 
Communication Aerials, Valves, Tubes, A.C. 
Rectification and Ripple Filters, Transistors, 
Diodes, Resistors, Capacitors, Inductors, Trans- 
formers, Gramophone Pick -ups, Speakers, Inter - 
fererce, Recording, Batteries and Conversion 
Equipment, H.F. Reproduction, Measuring and 
Test Equipment, RITV Installation and Servicing, 
Noise, Projection TV, Oscillators, Industrial TV, 
Units and Symbols,Progress and Developments,etc. 
2,000 DIAGRAMS AND TABLES 

GEORGE NEWNES LTD., .15-17 LONG ACRE, 
Please send me Newnes 
RADIO AND TELE- 
VISION ENGINEERS' 
REFERENCE BOOK with- 
out obligation to purchase. 
I will either return the work 
within eight days or I will 
send the first payment of 5! 
eight days atter delivery, 
then ten monthly subscriio- 
tions of 101- until the sum 
of £5 5s. has been paid. Your Signature _ ............._.__ 

Cash price within eight days (Or your Parent signs it you are RB62 
is £5. under 21) 

LONDON, W.C.2. 

Address 

Occupation 

Tick (V) where g00eeaM 

HouaeOWNER 

Householder 

Living with Parana 

Lodging Address 
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" P.W." 6 TRANISTOR PERSONAL RECEIVER 

Designed by the techni- 
cal staff of Practical 
Wireless: easy to build, 
using printed circuit, 
and Ist Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal speaker. All parts 
sold separately (new 
components only) en- 
abling you to buy as re- 
quired, and full detailed 
price list will be sent on 

request. Constructional details 116. 
TOTAL COST INCLUDING BAT- 
TERY AND CABINET 88.19.6. 

TRAWLER BAND RECEIVER R1155. The late ver'ion of 
the famous Bomber Command receiver known the world over 
to be supreme in its class. Covers 5 wave ranges 18.0 to 7.5 Mc /e, 
7.5 to 3 Mc /s, 3.0 to 1.5 Mc /s, 1.500 to 600 kc /s, 500 to 200 kc /s, 
and is easily and simply adapted for normal mains use. Full 
details being supplied. All sets thoroughly tested andin perfect 
working order before dispatch. and on demonstration to callers. 
Fitted latest type super slow- motion tuning assembly. Have 
had some use but are in excellent condition. ONLY £12.19.6. 
A.C. MAINS POWER PACK OUTPUT STAGE. for the 
above in black crackle case to match receiver, enabling it to be 
operated immediately, but just plugging in, without any 
modification. With built -in Bin. speaker, £8.10.0. DEDUCT 10 /- 
IF PURCHASING RECEIVER AND POWER PACK TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 10 -page booklet 
which gives technical information, circuits, etc.. and is supplied 
free with each receiver. Add carriage 10/6 for Receiver, 5/- for 
Power Unit. 

UNIVERSAL VOLT -OHM- 
MILLIAMETER 

At last a first grade multi- tester 
within the reach of everyone's 
pocket, and a necessity to all 
interested in Radio and TV. 
Reads A.C. and D.C. Volta up to 
1.000 in 5 ranges, at 1,000 ohms 
per volt, D.C. current (3 ranges) 
to 500 mA. Resistance readings to 
200 K ohms in 2 ranges. Basic 
movement 300µA sensitivity. 
Easily read open scale, beauti- 
fully made and fully guaranteed. 
Limited number available under 
import quota. Complete with 
leads prods. and internal battery. 

ONLY 59/6 
H.R.O. SENIOR COMMUNICATIONS RECEIt7AtS. Com- 
plete with all 9 coils, giving coverage of 50 kc /s-S0 Mr /s. 
Checked and in perfect working order. Rack mounting type 
18 gns., Standard Table Model $1 gas. (Carr., etc. 22/- either 
type.) 
H.R.O. MAINS POWER UNITS A.C. input 115/230 v. output 
D.C. (fully smoothed) 230 v. 75 mA. and 6.3 v. 3.5 A. Complete 
in black crackle case. ONLY 59/8. 
POCKET VOLTMETERS. Read 0-15 volts and 0-300 volts A.C. 
or D.C. BRAND NEW and UNUSED. ONLY 18/6. 
B.C. 221 FREQUENCY METERS. The famous American 
crystal controlled, portable frequency measuring standard. 
Coverage 125 kc /s-20 Mc /s. Complete with original numbered 
calibration book. Perfect order. Illustrated details on request. 
ONLY £l6 
INTERCOM TELEPHONE SET. Two pairs of Brand New 
Headphones connected to Breast Microphones, with leads, etc. 
In fitted carrying cases. Supplied with 4f volt battery, 10 yards 
twin wire, and full instructions for connecting to make super 
intercom. ONLY 27/6 (post 3/6). Extra Wire 3d. per yard. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please Include carriage costs on All items. 
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 miss. by bus from King's Cross. 

May, 1961 

Take the trouble OUT of trouble- shooting 
with the NEW 

La6-Craft 
TRANSISTOR SIGNAL 
INJECTION PROBE 

Price 

99'6 

Complete with 
long life 

MERCURY 

BATTERY 

QUICKLY 
CHECKS: 

Radio, T.Y. Sound. 
All forms of Audio Cris. 

Printed Wiring. 

* Self contained. * Completely safe. * Light in weight. * Wide frequency range. 

Used for rapid signal injection. 
Functions as a Wide -Band Modu- 
lated Signal Generator emitting a 

corn- 
Actual 

signal rich in AF, IF and RF com- 
ponents. Useful range: 2 Kcls to 
25 Mc /s. - 

LAB -CRAFT LTD. 
83 ILFORD LANE, ILFORD, ESSEX. Tel. 2576 

WE DO NOT KNOW 
HOW TO TEACH 
RADIO.... 

to any useful standard without 
employing MATHEMATICS but 
then we know how to teach 

MATHEMATICS 
and have been doing so successfully 

for 21 years. 

Our speciality is coaching candidates to 
sit and pass City & Guilds Telecommunica- 
tion Technicians' Certificate Examinations 
and the Radio Amateurs' Exam. Our 
record of successes is second to none. 

Write for details, today, to: 
Mr. J. SYKES 

(M.I.E.E., M. Bric. I.R.E., M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 
Red Lion Court, Stalbridge, Dorset. 
Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 
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RVilnon Gu*îui 
END -FED TRANSMITTING AERIALS 

..3HE end -fed transmitting aerial, in which one 
end is brought right to the transmitter, has the 
advantage of simplicity. It is also quite efficient. 
This does not mean that stations already equipped 
with centre -fed dipoles, or other aerials, should 
abandon them in favour of an end -fed wire. But 
it does mean that an end -fed aerial is extremely 
easy to erect, so that a transmitter may be brought 
into action without delay. It can also be operated 
on its harmonics, permitting working on more 
than one band, with the single wire. 

Aerial wire ----°. 

__ . .-Current 

Fundamental 

---Current 

Voltage 

Voltage 

2nd. Harmonic 

Fig. 1.- Voltage and current distribution for funda- 
mental and second harmonic. 

Popularity 
A record kept of about one hundred contacts on 

the 80m band showed the following percentage of 
aerials: 

40 end -fed Hertz, or longer. 
15 Marconi types. 
34 centre -fed dipoles. 
11 various other types. 
This appears to show that the end -fed aerial is 

quite popular. These figures do not necessarily 
represent the aerials used on other bands, where 
the harmonic efficiency may be undesirable, and 
where other types of aerial are popular. 

Current ----- - - -- -- 
Insulators 

Fig. 2. -A practical end -fed aerial. 

By Amateur Transmitter 
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The aerial will probably be supported at the 
house, and a distant pole, tree, or other building. 
It is thus easy to fix, and among the least 
conspicuous of out -door transmitting aerials. The 
length can also be varied considerably. 

As would be expected, an increase in aerial 
height increases radiation efficiency. This may be 
calculated approximately, but the simplest method 
is merely to support the aerial as high as possible. 
It will often be something between about 15ft and 
30ft high. 

The aerial will also be directional, the pattern 
changing with harmonic operation. The bearing of 
the various lobes can be calculated, but this again 
is scarcely worth while. Instead, it can be assumed 
that for general use there is no need to pay much 
attention to the directional characteristics. Briefly, 
radiation is greatest away from each side of the 
antenna, and smallest in line with it, when it is 
used on its fundamental. When used on harmonics, 
the side lobes break up into smaller lobes. 

End -fed Hertz 
Fig. 1 shows an end -fed Hertz operating on its 

fundamental. This ideal will not be achieved in 
practice, but each end will correspond to a point 
of relatively high voltage, and low current. This 
is the equivalent of a high impedance. The actual 
figure may be 1,000[1 or more, depending on 
aerial height, and other factors. 

When the aerial is operated on its second 
harmonic (e.g. 40m, for an 80m aerial) it is still 
voltage -fed at its termination with the transmitter. 
This remains so with higher harmonics. The same 
wire can thus be used on two or more bands. 

Its efficiency as a harmonic radiator makes this 
type of aerial an unwise choice for the higher 
frequency bands. For example, harmonics of the 
21Mc /s or 28Mc /s bands can readily cause TV 
interference. 

A typical end -fed Hertz is shown in Fig. 2. The 
downlead and connection to the transmitter 
actually form part of the aerial. For practical 

Aerie) 

Jutput 
Impedance 

Fig. 3.- network used for loading 
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heights on 80m most of the aerial will be 
horizontal. 

ç Ap.rial Length 
The calculated length will be approximately 

124ft for the 3-8Mc/s end of the band, and 
around 133ft for the 3.5Mc /s end of the band. A 
" middle " length will easily allow satisfactory 
working through the whole band. 

When the aerial is bent, as in Fig. 2, the actual 
total length of top and down lead needs to be a 
little longet. For average purposes, 132ft to 136ft 
will be satisfactory. Current and voltage distribu- 
tion will then be approximately as in Figs. 1 and 
2. Should the actual length vary somewhat from 
these figures, the resultant reactance can be tuned 
out at the transmitter end, and effective operation 
still obtained. Longer wires may, of course, be 
used, when space permits. For example, 266ft 
would be approximately full -wave at 3.6Mc /s, and 
would thus be working on its second harmonic, 
on this frequency. 

For the actual aerial, 14 s.w.g. hard -drawn wire 
is often used. About two insulators can be used 
each end, with cord or wire from the house, pole, 
or other supports. 
Impedance Matching 

The end -fed Hertz is high impedance, as 
explained, and thus needs a high impedance feed 
point. Many popular transmitters employ a 
ur- output circuit, as shown in Fig. 3. This allows an 
impedance transformation from the valve to the 
aerial. 

Standard formulae will give the impedance 
transformation from input to output, for known 
values of Cl, Ll, and C2, but it is sufficient to 
know that changing from a high to . a lower 
impedance requires that CI be smaller than C2. 

From the point of view of simplicity, it is highly 
convenient to attach the aerial directly to the out- 
put point shown in Fig. 3. Capacitor C2 will then 
usually have to be at quite a low value. It may, 
in fact, be found that C2 has to be opened so far 
that resonance can no longer be reached by 
means of Cl. If so, one solution is to increase the 
value of Cl, or to add another condenser of 
suitable high voltage rating in parallel with it. 

In some transmitters it may be inconvenient to 
increase Cl. If so, an external means of obtaining 
the necessary high impedance output for the aerial 
can be used. One such method is shown in Fig. 4. 
This is a reversed r network, Cl being large, and 
C2 small. For Cl, a standard 2 -gang 500pF broad- 
cast receiver condenser will be satisfactory. C2 
should resemble Cl in Fig. 3. That is, have wide 
plate spacing (for other than low power) and be 
of about 140pF to 250pF capacity. Coil Ll is 
resonant at the operating frequency. 

It is now possible to leave C2 in Fig. 3 at 
fairly high capacity, and difficulties in obtaining 
resonance with Cl in the P.A. output circuit will 
then no longer arise. Cl in Fig. 4 is adjusted to 
moderate capacity, and C2 set to obtain resonance. 
It will be noted that if the coupler in Fjg. 4 is 
closely wired to the a circuit in Fig. 3, the two 
large capacity condensers are in parallel. In these 
circumstances it is sometimes possible to omit Cl 
in Fig. 4. 

Another method of matching the low impedance 
transmitter output to the high impedance aerial is 

WIRELESS May, 1961 

shown in Fig. 5. The coil is tuned to resonance. 
Loading can be adjusted by tapping the antenna 
down the coil, by changing the number of turns 
on the link, or by adjusting the loading controls 
on the transmitter. The latter should, however, 
usually be set for fairly low impedance. That is, 
C2 in Fig. 3 at fairly high capacity. 

Transmitter 
It Output 

1I,I1I,III111 

C 

To 
Aerial 

Fig. 4 (above). -A coupling circuit for transforming 
to a high impedance. 

Fig. 5 (below). -A second tank for impedance matching. 

Resonant at 
working frequency 

TT 
Output 

To Aerial 

Transmitter 

Transmitter 

(a) 

Coaxial cables 

Harmonic 
Fitter 

Aerial 
Tuner 

Aerial 

Aerial 

(b) 

Fig. 6. -Two methods of connecting the aerial. 

Harmonic Suppression 

The method of feeding thz aerial directly from 
the transmitter is shown at "A" in Fig. 6. When 
C2 is reduced to a low value, to obtain loading of 
the high impedance aerial, the harmonic suppres- 
sion becomes poor. If harmonic interference is 
not caused, this form of working may be adopted, 
for its convenience. 

If harmonic interference arises, it may prove 
sufficient to use one of the circuits in Figs. 4 and 5. 
These provide some harmonic rejection themselves. 
They also allow the transmitter r tank to work into 
a low impedance, which improves its harmonic 
suppression. 

If harmonics remain troublesome, it is usual to 
add a harmonic filter between transmitter and 
aerial tuner, as at " B " in Fig. 6. Such filters are 
normally designed to work in a low impedance 
line, and cannot be included in series with the 
aerial, at "A ". 

(Continued on page 78) 
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C LYN E RADIO LTD. THE COMPONENT 
SPECIALISTS' 

162 HOLLOWAY ROAD, LONDON, N.7 NORth 6295/6/7 
18 TOTTENHAM COURT ROAD, W.I MUSeum 5929/0095 

All post orders and correspondence to 162 HOLLOWAY ROAD, LONDON, N.7 
"PAGEBOY" 2- TRANSISTOR THE 

NEW! "CITIZEN" 
Introducing our new Super -Sensitive 5 -Stage 
(4 transistor plus diode) pocket transistor 
receiver -for full medium wave reception- 
with the following outstanding features: 

* Completely sell -contained -No external 
aerial or earth required. * Genuine 23ín. 
High Flux P.M. Speaker. * Push -pull output 
-250 milliwatts. * Genuine Ediswan tran- 
sistors. * Socket provided for personal 
listening. * Sock. provided for connection to 
Car Aerial. * Volume Control with on /off switch- Condenser tuning. * Easy assembly 
on colour coded pre -tagged circuit board. * Attractive polystyrene cabinet meas- 
ures 5f x 3 x 1110. chrome handle, attractive 
dial. All required components including full 
instructions, solder. etc. and battery at 
special Inclusive price of only 95/ -. (Yes. 
Ninety Five Shillings Only!) Plus 2/6 P. & P. 
Nothing more to spend. Suitable crystal 
deaf -aid type miniature earpiece fitted with 
miniature jack plug at 7/6 extra only! if req. 
All parts available separately- Itemised list 
and full assembly instructions, sent for LB post free. Hear this amazing little receiver 
working, at any of our branches. 

STOP PRESS I ' 
All components available ex stock for 
the "P.W. ROADFARER" AM /FM 
TRANSISTORISED RECEIVER. Send 
stamp for itemised price list. Usual 
special inclusive pri available 216.19.6 

Have you tried the 
famous American Ferrodynamlcs 
"BRAND FIVE" 
Record ing Tape. 
An enthusiast's 
must! 
High Quality 
Acetate Base: 
5' 600ft.. 18/ -: 5' 900ft., 18 /8: 
51' 1,200ft, 23/6; 7' 1.200ft. 25 / -; 7' 1,800ft. 35/ -. Extra Quality Mylar Dupoint: 3' 300ft. 13 / -; 5' 1,200ft. 37/8; 7' 1.800ft. 44/ -; 7' 2,400ft. 60/ -. Each on plastic spool. All post free. BRAND NEW -NOT SUB -STANDARD PLASTIC TAPE SPOOLS -Beat quality 
3in. 1/6; 5ín. 2 / -: Min. 2/3: 7ín: 2/6. PLASTIC SPOOL CONTAINERS for spool sizes Mn. 
1/6: 5í1n. 2/ -: lin. 2/8. Any single item plus 6d. 
P. & P. Total over £l. Post free. 

1 VALVE SHORT -WAVE RADIO 
World -wide coverage at most reasonable cost. 

Covers 40 -100 metres with 
the coil sup- 
plied. Can be 
extended to 
cover 10-100 
metres. Provi- 
sion is also 
made for the 
addition of two extra valve 

stages. Employs the 
famous Acorn -type 954 

valve All necessary components can be sup- 
plied complete with full assembly instructions 
at ONLY 35/- plus 2/- P. & p. Send 2/- for point - 
to-po nt wiring diagram and price list. 
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OPEN: Tottenham Court Rd., 
9 a.m. to 6 p.m. Mon. to Fri., Sat. 
I p.m. Holloway Rd.: 9 a.m. to 
6 p.m. daily. Thurs. I p.m. 
Sat. 5.30 p.m. 
Our Advantageous H.P. and 
Credit Sale Terms are avail- 
able on any single item over 
E5. Your enquiries invited. 
Please print your name and 
address. 

POCKET PORTABLE 
Completely portable -No external 
Aerial or Earth Regd. 
An amazing little 
receiver with built 
in aerial and 
small enough to be 
held in the palm of 
the hand. 
Medium 
wave re- 
ception at 
wonderful volume. 
No fiddly tuning! 
condenser tuned! 
Supplied with 
drilled chassis and colour coded com- 
ponents. Easily assembled with the 
aid of the easy -to- follow assembly 
instructions provided. Total cost of 
all necessary components. including 
transistors, wiring wire and even 
solder. ONLY 32/6, plus 1/6 P. & P. 
Battery 3/- extra. Ardente type deaf - 
aid earpiece complete with cord and 
plugs 12/8 extra. Parts price list and 
Easy Lay -out Plans 1/8 post free. 
Demonstrated at all our branches. 

THE R.C. 3/4 WATT AMPLIFIER 
Compare the ad- 
vantages Treble, 
bass AND middle 
controls. 
For crys- tal or 
magnetic pick -up 
A.C. Mains 
200/250 v. 
Valve line- 
up : 6V6GT, 6507 
metal 6X5GT. Negative feedback. 
Built on stove enamelled steel 
chassis, measuring only 8 s 4 x lilas. 
Four engraved cream knobs are 
included in the price of the complete 
kit with all necessary practical and 
theoretical diagrams at £4.5. only. 
plus 2/6 p. & p. or Instruction Book 
fully illustrated for 1/- post free. 
This amplifier can be supplied, tested, 
and ready for use at £5.5.0 plus p. & p. 

RECORD PLAYERS 
H.P. Terms available 

E.M.I. MODEL 985 4 SPEED 
SINGLE RECORD UNIT. Very 
latest type. Heavy Min. die, turn- 
table, low flutter performance, 
200 /250 v. with tap at 80 v. for amplifier 
valve filament If required. Complete 
with matching pick -up with mount 
and rest. Brand new and fully 
guaranteed. ONLY 89/6, plus 3/6 
P. & P. Pick -up available separately. 
complete with mount and rest 25 /-, 
plus 1/6 P. & P. JUST ARRIVED! 4 Speed 
Battery Operated Version of Above 
6 v. operation. complete with pick -up, 
£5.9.6 plus 3/6 P. & P. 

LATEST GARRARD MODEL 
210. Four -speed manual or auto- 
matic. 10in, and 12ín. records of 
same speed can be mixed in any 
order, wired for stereo, attractive 
white colour scheme. Price 10i 
ans. plus 3/6 P. & P. 
LATEST B.S.R. UA14. 4- speed. 
Attractive appearance. Wired for 
stereo. Fully guaranteed. 27.19.8, 
Plus 3/6 P. & P. 
B.S.R. UA8 Brand new and guaran- teed. MONAURAL 26.19.6, 
STEREO /MONAURAL 27.19.8. 
Both plus 3/6 P. & P. 

THE "WAVEMASTER" 7- TRANSISTOR 
LUXURY PORTABLE 

4M 
Milliwatt 
Output 
To build 
yourself. 
Medium 
and Long 
Waves - 
Push -Pull 
Superhet 
A. V. C. Perfect 
Car Radio 
reception 
Size loin, IY 0," 
x Min. x 4í1n, at '44,46. -' 

tapering to 4in. at top. 
Very attractive two-tone 
grey Vynide covered cabinet with black and 
gold printed escutcheon plate. cream and gold 
knobs, handle and cabinet fittings * Weight - 
complete with long -life 74 volt battery -41lb. * Mazda high -grade transistors throughout. * High -Flux 7ín, 4ín. Elliptical Speaker. * Slow motion tuning. * Co -axial socket at rear for direct connection to Car Radio Aerial. * Improved reception by use of seven -section 
plated telescopic aerial disappearing into 
Cabinet when closed, 34ín. above Cabinet 
when fully extended. Construction simplified 
by Bakelite chassis board with the following 
components already mounted: I.F. Transfor- 
mers (3), Oscillator Coil, Trimmer Bank, Out- 
put Transformer. Interstage Transformer, 
Aerial Brackets and Earth Bar. SPECIAL 
INCLUSIVE PRICE for all required compo- 
nents, full assembly Instructions -nothing 
more to buy -is 210.19.8 plus 3/6 P. & P. 
Alignment service available. Full assembly 
instructions and individually priced parts list, 
all of which are available separately, 2/6, 
post free. 

RADIO JACK 
Covers local medium wave stations variably 
tuned. Compact self contained unit requiring 
only connection to aerial (no power supplies 
required) for 1st class reception when used in 
conjunction with your tape recorder or high 
gain amplifier. All necessary parts available 
at a special inclusive price of ONLY 19/8. 
P. & P. 1/6. 

PRINTED CIRCUIT CAR RADIO 
(for Home Construction) 
We are proud 
to be able to 
offer this 
New type Car Radio 
employing 
up- to -the- 
minute circuitry 
special 12 volt 
valves and transistorised 
output stage.The highest 
degree of sensitivity is 
assured by the incorporation of Permeability. 
Tuning and a tuned R.F. Stage. Covers. 
Medium and Long Wavebands. NO VIBRATOR 
PACK IS REQUIRED. This is a really com- 
pact receiver that will fit any car. Comprehen- 
sive assembly instructions are provided with 
all necessary components, including valves 
and transistor at a Special New Low inclusive 
Price of Only 211.19.8 plus 3/6 P. & P. Instruc- 
tion booklet with itemised price list, full 
description dimensions. etc., available sepa- rately at 3/6 post free. 

"PRACTICAL WIRELESS" CIRCUITS 
All required Components for the com- 
plete Osmor Version of the Pocket 
Superhet described In "Practical 
Wireless" now available at special 
LOW price of 28.19.8 complete, in- 
cluding Printed Circuit and Osmor 
booklet. All itemé available separately. 
send for list. Enquiries invited for all 
other "P.W." circuit specified compon- 
ents. 
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MIT 3282 NOME RADIO OF Aff rC/1AM 
Dept. P), 187 London Road, Mitcham. Surrey. 

Shop hours 9 a.m. to 6.30 p.m. Wed. 9 a.m. to I p.m 

SUPER CATALOGUE! 
128 PAGES -HUNDREDS 
PICTURES 

o O 1F.\ 
NO fthu n 

of 
M r mm 

OF 

7\ 

Post 

I WATT TRANSISTOR AMPLIFIER \ 
midget 4- 

c 
This mighty \ transistor ( amplifier 

- - measures 
e, , only 3 by 21 IJ by l' ins. and /' wills give a 

full I -watt 
- output from 

Output for 3 -ohm speaker. Send for 
Output 

3-ohm 
speak or pick-up. 

for 
leaflet. PRICE E4.12.ó, post aid, Ready p P 7 
built and tested. 

ANTEX "PRECISION" 
SOLDERING IRON 

. :::: ;: 

A wonderful new miniature iron for the 
constructor. Five different sizes of 
interchangeable bits are available; also 
practical bench stand and solder holder. 
All voltages from 6 to 240 in stock. 
S.A.E. for illustrated leaflet. Iron as 
shown, 2916, post paid. (State voltage 
please). WE ALSO STOCK IRONS BY 
SOLON, REMPLOI, ADCOLA, and 
LITESOLD. 

/-1' g 
Vl 

1 - ') q- 
" --- _ 

V ` ' ' ",, 
' 

,N _i 

!nß_ep° 
1^ 

: 

. 

GET 
YOURS PRICE 
TO -DAY 2f- PLUS 9d. 

HEADPHONES 
The famous "Royal" 
lightweight high- 

, resistance head- 
phones are ideal for 
crystal sets, battery 
sets, transistor sets, 

`1a, short wave receivers, 
etc. Brand new and 
boxed. 4,000 ohms. 

PRICE I5í -, post If -. S. G. Brown type 
'F'3716, post If -. 

OSCILLOSCOPES 
Heathkit OSI- 
service oscillo- 
scope kit is a 
light compact 
Portable scope 
ideal for the 
engineer. PRICE 
118.19.6 Also /f.4 
available from 

ULTRA SENSITIVE 
MICROMINIATURE 
LOUDSPEAKER °\\c. 
TSL LP45F represents a re- 
markable development in the 
field of small speakers. So, 
sensitive that a clear output 
can be heard from only I mW 
yet will handle up to 300 mW. 
Actual size !fin. dia. by tin. 
deep. Send for leaflet PRICE 
25f- postpaid. 

stock, the well- _`` k 
known Treco- ,, 
scope Sin, high 
perfcrmance 
scope, ready built 

' '' *ii and tested. Con - 
strutted of all 
brand new proprietary parts to highest 
standards. PRICE 117.17.0, plus 51- part 
carriage. WE ALSO STOCK TEST GEAR 
BY AVO, TAYLOR, PULLIN, CABY, 
GRAYSHAW, ADVANCE, etc., etc. 

NEW 4 -SPEED MOTORS 
AND PICK -UPS 

E.M.I. model "985" player unit. Heavy 
On. dia. metal turntable. 200 to 250 
volt A.C. mains. Complete with high 
quality pick -up with turn -over crystal 
cartridge for standard and LP records. 
Limited number available, and offered 
subject to being sold. PRICE 14.10.0, 
post V-. 

DUKE & CO. (London) LTD. 
621/3 ROMFORD ROAD, MANOR PARK, E.I2 

ILE 6001/3 

SEND FOR FREE CATALOGUE 
Hours 9 a.m.-6 p.m. Ralf Day Thursday 

RECORD PLAYER 
CABINET 

99/6 
Show Model 
Portable in 
two -tone colours. 
Suitable for 
stereo with 
extension 

speaker cabinet 
secured in lid. 

Size 18 x 14 x 811n. 
Ins. & Carr. 5/6. 

BAKELITE CABINET ONLY 2/9 

Brand new. Size 12 x 7 z 
511n. Ideal for small 
receivers, converters. 
etc. F. & P. 3/9. 

SPEAKER SALE 
Extension Speaker 19/9. 
Sm. P.M. Speaker. Fitted 
in polished cabinet. Complete 
P. & P. 3/9. 

TO CLEAR 8/9 EACH 
Manufacturers Salvage. 5, 6 and Bin. 
7 z 41n. other sizes available. P. & P. 2/9. 

VALVES 
SALVAGE GUARANTEED 

9d. each 7/6 doz. 
21321, 4111, 6AL5, 6C6, 6C9, 61)1, 
602, 6116, 6J5, 6.17, 61.1320, 6307, 
6807, 78, 68117, esK7, 8132, 91)2, 
ARIL A R10, T41, 5B91, EF36, 
EF39, EF50, SP41, 8Pó1, 111.411)1) 
T41, TT11, VT501, VT510. 
219 each 301- doz. 
6A8, 6Á516, 604, 6136, 6112, 6F13, 
18, 61,14, 6F15, 6K7, 6K25, 6L18, 
61.28, 661.7, 6857, 08Q7, 6U4, 
6Z4, 7137, 7Q7, 10F1, 128117, 
12887, 25A6, 2525, 91)3, 35Z4, 42, 
43, CL33, ECC34, ECC91, EF80, 
EF91, EF92, EL32, EY51, TU41, 
022, 1)24, 0801, VP41, EF39. 
519 each 60f- doz. 
5U4, 6Q7, óV8, CO, 12A117, 
12AT7, 1257, 1258, 12Q7, 20M, 
EEC33, EBF80, ECC31, ECC81, 
ECC82, ECC84, ECF80, ECL80, 
EL33, EL38, EIALPCC84, PCF811, 
PL38, PY81, PY82, PZ30, PL81, 
P1.82, U76, W76. 

Post and Packing: On I valve 
7d. On 6 valves 1/6. On 12 

valves 2,6. 

RECORD 
PLAYER 
CABINET 
"PETITE" 

29/9 

Portable cabinet in smart 
two tone colours. Size 
12 x 101 x 6in. Light and easy 
to carry. Ins. & Carr. 4/6. 

LOOK! 
SOLD SEPARATELY 

Cabinet 49/8. 
5.5.11. Deck £6.9.8. 

Amplifier £7.19.8. 
L. Speaker 15/9. 
Also Mike 27/8. 

Tape 19/9. Spools 2/9 
Jack Plugs 1/9. 

(Amplifier Accessories:- Dial incl. Sockets and super- 
impose switch, 3/8 each. Knobs. 2/6). 

COMPLETE KIT I62 Gns. 
COMPLETELY ASSEMBLED 18 (ins. 

Ins. & Carr. 12/4 
Postage: Kit 12/6. Amp. 4/6. L.S. 2/9. 

Cabinet 4/6. Deck 4/6. 

AMPLIFIER, 5 valve 3.5 

watts. Level indicator and 
superimpose switch. Size 
81x3xOM. 

Drawings Included. 

RECORD PLAYER AMPLIFIERS 
12 months guarantee 

:31k. D2. 79/8. Latest design incorporating negative 
feedback giving 4 watts undistorted output. Valves 
EC1,82 and metal rectifier. Tone and volume control 
panel on flying leads. Mains isolated. P. & P. 3/6. 

Mk. D.3a. 89/6. As above de luxe model, with separate 
tone controls for treble and bass boost. P. & P. 3/6. 
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Trade News 
VARIPHASE STROBE UNIT 
'THE Type 1208 Variphase Strobe Unit has been 

specifically designed to enable components or 
equipment, undergoing vibration test, to be viewed 
stroboscopically in " slow motion," irrespective of 
the drive frequency, within the range 5c /s to 5kc /s. 

The equipment can also be used to facilitate 
the optical calibration of vibration pick -ups or to 
provide a calibrated, continuously variable phase 
sine wave from a single phase sine wave input. 

Used with the Dawe Type 444 Automatic L.F. 
Sweep Oscillator, a suitable power amplifier, a 
vibration generator and a Dawe stroboscope, it 
provides the basic equipment needed for vibration 
resonance search and endurance tests called for in 
British Standards BS2011 and G100. This Strobe 
Unit is produced by Dawe Instruments Ltd., 
Harlequin Avenue, Great West Road, Brent ford, 
Middlesex. 

PRECISION POTENTIOMETERS 
PRECISION potentiometers with infinite 

resolution, even at the lowest resistance values, incorporating CIC- 
SuperCon Film elements are 
now available for application in 
analogue computers, industrial 
instrumentation and control, 
following many years of 
military usage. 

Originally restricted for use 
in missile and fire -control pro- 
jects, supplies are now adequate 
to permit a new concept of 
reliability and accuracy to be 
introduced into servo- and 
control systems. 

Multiple fingered wipers 
tracking on . the resistance 
element, integral with the in- 
terior periphery of the case, 
provide absolutely smooth out- 
put even under vibration and 
shock. Patented internal trim- 
ming process reference to the 
male pilot, eliminates errors 
caused by misalignment, and 
there is no error build -up in 
ganged assemblies. 

Linear models to a linearity 
accuracy of 0.01per cent and 
sine -cosine models to a con- 
formity of 0.025per cent, are in 
current production. There is 
also a range of rectilinear 
potentiometers up to 16in. in 
track length. 

CIC- proprietary, these pot- 
entiometers are made by 
Computer Controls Ltd., 91, 
Buckingham Street, Strand, 
London, W.C.2. 

..::: 

NEW PRODUCTS AND DEVELOPMENTS 

PORTABLE TRIGGER GENERATOR 

TO fulfil the need both in the laboratory and in 
the field for a compact portable trigger 

generator at low cost, yet which is capable of 
delivering fast high -voltage triggering pulses 
from a low source impedance, the new Winston 
Portable Pulse Generator Type M.640 has been 
developed. Through the use of semi -conductor 
devices and printed circuits the usual bulk and 
power consumption associated with this type of 
instrument has been eliminated. 

Another important point is that the load 
capacity has a negligible effect on the rise time. 
In fact, the only effects are a small reduction in 
the size of the output pulse and a slight shift in 
the Pulse Recurrence Frequency. Although appear- 
ing contrary to the normal rules of pulse tech- 
niques this has been made possible by the use of 
a unique circuit. Both positive and negative going 
pulses are available. 

This pulse generator has been developed by 
Winston Electronics Ltd., Shepperton, Middlesex. 

The W,nston portable trigger generator. 
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NEW TAPE RECORDERS 

-SOUND Tape Recorders are exhibiting their 
range of versatile Tape Recorders, including 

twin and four -track models on Stand 25 and 
Demonstration Room 115. 

The " Sound Master " tape recorder provides 
IOW undistorted reproduction from an 
acoustically -designed reflex loudspeaker system 
giving a full range frequency response. An ultra - 
linear 10W (13W peak) amplifier, plus separate 
amplifier for recording, give professional quality 
and the many features include mixing, monitoring 
and multiple superimposing, for every possible 
sound effect. 

A " Sensimatic " level recording meter is pro- 
vided for precise control when recording, and a 
unique feature of this tape recorder is that record- 
ing and play back can be effected simultaneously, 
such a feature being invaluable for example for 
cine- commentaries and learning languages. 

The " Sound Master " has 3 speeds -1 tin., 
3 }in. and 71in. per second, and four tracks give 
maximum tape economy. The recorder is housed 
in a polished wood case, which is designed to 
stand on top of the reflex loudspeaker system and 
for storage purposes is detachable and contained 
in the bottom of the speaker enclosure. The price 
is 105 guineas complete with all accessories, and 
the technical specification is attached. The " Sound 
Master " is made by Sound Tape Recorders 
(Electronics) Ltd., 784 -788 High Road, Totten- 
ham, London, N.17. 

RING -TYPE LOUDSPEAKERPHONE 

PROVIDING immediate two -way loudspeaking 
contact between positions without dialling, 

the A.E.I. " Ring Type " Loudspeakerphone is a 
fully intercommunicating system for offices, 
factories, laboratories and other similar locations. 
It is completely independent of a telephone switch- 
board and can, therefore, relieve an operator of 
the responsibility for connecting calls. 

The system consists of a number of ten -line 
master control units with a single common 
amplifier. A complete installation incorporates 
eleven master control units, but any number up to 
eleven can be employed. Special units can be 
supplied if a larger system is required. 

The " Ring Type " Loudspeakerphone operates 
from 200/250V A.C., 40- 60c /s. Installations can 
be supplied to operate from 100 /110V supplies or 
from 18V D.C. (e.g. a battery supply). Consump- 
tion of a complete installation is 70W in 
operation, and 35W in the " standby " condition. 

Two fuses in the amplifier give protection 
against component damage and fire. The equip- 
ment is completely safe as the voltage on the line 
under all conditions never exceeds 25V D.C. 

Master units are supplied in attractive cream 
coloured moulded plastic housings with light grey 
loudspeaker grilles. The dimensions of these units 
are: width 12in., height 61in., depth 91in. 
Amplifier units are " hammer " finished in dark 
grey and silver grey, and their dimensions 
are: width 101in., height 7in., depth 14in. 

Special Products and Radio Components Depart- 
ment, A.E.I. Radio and Electronic Components 
Division, 155, Charing Cross Road, London, 
W.C. 2. 

May, 1961 

The new "Sound Master" tape recorder as a 3- speed, 
4 -track model. 

NEW SEMI CONDUCTOR DEVICES 
FIRST of a series of silicon -diffused junction 

type power rectifiers, the Ediswan Mazda 
Type XU604 is suitable for use in television 
receiver and similar power supplies. It is hermeti- 
cally sealed in a metal can with axial leads. 

Maximum overall can dimensions are: length 
0.34in., diameter 0.4in. 

The Ediswan Mazda XU604 is a silicon p -n junction 
type power rectifier. 

Maximum peak inverse voltage is 400V, an 
absolute value for 100 °C working. Maximum 
mean rectified forward current is 500mA at an 
ambient temperature of 75 °C or less, 150mA at 
an ambient temperature of 100 °C. Maximum 
re- current peak forward current is 5A at an 
ambient temperature of 75 °C or less, 1.5A at an 
ambient temperature of 100 °C. A.E.I. Ltd., 155 

Charing Cross Road, London, W.C.2. 
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Dust Proof 
Assembly 

Synthetic 
Centring Device 

Soft, 
Heavy 
Cone 
with 
Wool 
Fibres 

Powerful Alcomax Ill 
Magnet 

Very Low 
Bass Resonance 

Airtight Roll 
Surround 

;í 

Foam 
Edge 
Damping 

One Piece HF 
Flare and Dome 

This fine 12in. loudspeaker employs a 
new type of double diaphragm assembly 
(patent application No. 40667/60). 
The main cone is moulded from a 
specially formulated soft pulp which 
reduces break -up effects to a minimum. 
Higher frequencies are radiated by a 
one piece tweeter cone with its edge 
supported on foam plastic to avoid 
resonance. 

SUPER I2 /RS /DD Specification 
Fundamental Resonance 25 -30 c/s 
Frequency Range 20 c /s -15 kcls 
Flux Density 17,000 gauss 
Total Flux 190,000 maxwells lin. dia. Centre Pole 
Aluminium Voice Coil 
Impedance 12 -15 ohms only 
Max. Input 20 watts r.m.s. 

40 watts peak 

PRICE £17.10.0 
Tax Free 

Descriptive literature and cabinet construction sheet 
free on request 

Die Cast Chassis 

SUPER 12 /RS /DD 

The moving assembly is supported by 
a roll surround formed from resin im- 
pregnated cloth permanently moulded 
under heat and pressure. Together 
with the high grade synthetic centring 
device this roll surround permits very 
large cone and coil excursions with 
minimum distortion. 
The powerful Alcomax III magnet 
gives maximum sensitivity and excel- 
lent transient response. 

Wharfedale 
WIRELESS WORKS LTD 

IDLE BRADFORD YORKS. 
Telephone; Idle 1235,6 
Telegrams; 'Wharfdel,' Idle, Bradford 
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, ¡/A TRULY REMARKABLE /J BRITISH INVENTION! 

ramdeck 
GRAMOPHONE TAPE RECORDER 

_._.... tex.... .._. ......y 

Turns any 
a superb 
and back into n 
* Plays at 7. }. 

per sec. or 3 
other speeds. * Records direct 
from radio or 
microphone. * Erase and fast 
rewind. 

11 Gns. 
YOURS FOR 131 - 
DOWN AND 18 

FORTNIGHTLY 
SUMS OF 131 -. 
Ready to Record, 
complete with Con- 
trol Unit and 600 ft. 
of twintrack tape. 
Special moving coil 
microphone extra. 

EASY TERMS 

gramophone into 
TAPE RECORDER! 

record -player in a moment! 
Gramdeck is an ingenious invention that 
instantly turns your gramophone into a 

tape -recorder and back into a gramo- 
phone at will You simply slip it on to 
your turntable and you are ready to 
record direct -from -radio or micro- 
phone . . . the voices of your family 

.. radio programmes ... your favourite 
music -and you can instantly play it 
back through your own gramophone or 
radio with Lifelike Fidelity. Made by 
the people who make radar runs 
for Viscounts and Britannias, the 
amazing Gramdeck now brings full 
tape- recording facilities to every 
gramophone owner at little extra 
cost. 

AS EASY AS PUTTTING ON A RECORD 

"Real hi-fi results." "Better than many 
so called hi-fi recorders ..." These are 
typical comments of famous technical 
journals. Gramdeck enables any gramo- 
phone owner to add superbly good tape - 
recording facilities to existing equip- 
ment, at a fraction of the usual cost. Full 
details, photos, specifications, Easy 
Terms, etc., are given in the Gramdeck 
Book. Send for your FREE copy an 

FREE BOOK -POST NOW ! 

Please send me the Gramdeck Book - 
FREE and without obligation. 

NAME 

ADDRESS 

mdeck 
GRAMOPHONE TAPE RECORDER 

(Dept. PA819), 29.31 WRIGHTS' LANE, LONDON, W.8 

GRAMDECK TURNS A TURNTABLE INTO A TAPE- RECORDER 

May, 1961 

NEW ! EASY BUILD TH 
(3 Ediswan Transistors plus 2 Diodes) 
Easy to build, easy to operate. This tran- 
sistor radio operates over the M.W. and 
L.W. extending down to 80 metres with- 
out coil changing. Ferrite rod aerial, 
volume'sensitivity control. Sonotone 
high fidelity miniature earpiece. May 
be built for 4916. P.P. 216. 

REE RADIO 

PUSH -PULL SIX 
(6 Ediswan Transistors plus 2 Diodes) 

MEDIUM, LONG WAVE AND TRAWLER BAND EXTEN- 
DING TO 80 METRES WITHOUT COIL CHANGING. 

350 Mw XC101's push -pull 
output Transistors. Power- 
ful magnet Sin. high grade 
speaker. Miniature push - 
pull transformers. This 
is a top performing re- 
ceiver. Nearly 30 stations 
listed in one evening 
including Luxembourg loud 
and clear. A pleasure to 
listen to. Has FERRITE 
ROD AERIAL. All parts 
sold separately including 
pale blue gleaming poly- 

styrene case with duo -diffusion grilles in red. Uses 4( volt 
flash -lamp battery that lasts for ages. Sockets for car aerial. 
Parts £6.19.6. Size 6¡ x 4} x I *in. 

"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagrams helped a lot ... my first 
attempt. " -H.S., Penzance, Cornwall (poor reception area). 

PUSH -PULL FIVE 
(MW /LW and Trawler Band) 

(S Ediswan Transistors) 
Now greatly improved. 
Sensitive FERRITE ROD 
AERIAL. Pale blue poly- 
styrene case wich speaker 
grille in red. Volume/ 
sensitivity control. Noise- 
less compression tuning 
condenser. Miniature 
push -pull transformers. 
350 Mw XCIOI's in push - 
pull. Sensitivity R.F. stage 
for station selection. Parts 
£5.19.6. P.P. 216. 
New P.P.6 may be built for £5.19.6. 

"RECO" PUSH -PULL FOUR 
(MW /LW and 2 S.W. Coils) 

Ediswan Transistors, 350 Mw XCIOI's 
push -pull output, new miniature 
push -pull transformers. Volume. sensi- 
tivity control. Fine toned Sin. alni 
magnet speaker. Very simple to 
build with our easy -build plans. Uses 
4i volt battery. Parts for E4.19.6. 

TRANSONA -4 
(4 Ediswan Transistors) 

Miniature speaker. FERRITE ROD 
AERIAL. MW/LW and Trawler 
Band coverage down to 80 metres. 
On test tuned in over 30 stations. 
This sensational new radio is 

simple to build with our easy - 
build plans. Handsome pocket 
case may be built for 651 -. P.P. 216. 

PARTS PRICE LIST AND DATA SHEETS, 113 each 
AFTER SALES SERVICE 

ALL PARTS SOLD SEPARATELY 

}o\\\S', 

Radio Exchange Company 
27 HARPUR STREET, BEDFORD 

Phone 2367 Closed I p.m. Sat. 
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TRANSMITTER A 

(Continued from page 1094 of the April issue) 

5 By G. Favour 

HE H.T. output passes through the low H.T. 
switch to L.F.C.I, Cl and C2 (8 + 16µF). This 
voltage supplies all stages except the P.A. One 
section of transmit /receive switching paralleled by 
the net switch applies voltage to the VFO. The 
mains to T2 may be connected to the 200V tap 
to increase the output. This works perfectly, and 
never causes even slight heating on full load. The 
H.T. secondary winding is connected to the metal 
rectifiers, the centre tap being left disconnected. 
This bridge rectifier system enables the voltage 
across the whole of the winding to be rectified, 
giving about 750V output. The H.T. output 

COMPREHENSIVE INSTRUMENT OF 
MODERATE COST 

passes through the high H.T. switch and trans- 
mit /receive switch to the smoothing circuit L.F.C.2, 
C3, C4, CS and C6. Since high capacity, high 
voltage condensers are expensive, small surplus 
electrolytics are used in series, halving the capacity 
and doubling the working voltage. Each pair should 
be identical, new stock, and one of the pair have a 
thick insulating covering. The high H.T. output 
goes only to the 807 anode. 

The 12V output from T3 is connected to a small 
IA bridge rectifier. The D.C. (unsmoothed) out- 
put is switched either to the relay or the charging 
terminals by the second section of the Tx /charge 
switch. The insulated terminal may be made by 
putting a rubber grommet in the hole first. 

80 *40M Driver 
20* /5M Driver 

Meter 

PA Anode 
Current 

PA Tune 
10M Driver 

Heaters 
Aux. Loyd 

3. 34" 34/ - 34 
Fig. 6. -The layout of controls on the R.F. Section front panel. 

S.0 
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The keying switch is the old 1154 function 
switch with all wafers except the front one 
removed. When only the oscillator is being keyed, 
it earths the driver cathode and connects the VFO 
screen to the key contact; when oscillator 
and drive are keyed, the driver cathode connection 
is broken, and connected to the front contact; 
when driver alone is keyed, the back contact con- 
nection is broken. 

The 'phone /C.W. switch earths the front contact, 
disconnects the back contact, and, applies H.T. to 
the speech amplifier when in the 'phone position. 

Meters 
The meter Ml which may be switched to read 

grid current and both H.T. voltages, is also ex 
1154. The internal thermocouple was removed, 
and the coil connected to the terminals. The FSD 

R/6 

RF 
PROM 

C/7 

WIRELESS May, 1961 

receive. The earthy end of the existing R.F. (and 
I.F. if necessary) receiver gain control is discon- 
nected from earth and taken, together with the 
power leads to the four -pin Jones socket. If the 
receiver has a power unit of its own, only two 
leads need be taken to it. 

Speech Amplifier 
The speech amplifier is quite conventional, 

employing one pentode and one triode -con- 
nected pentode. Alternative input circuits are 
given for moving coil, or crystal microphone 
inputs. The prototype uses a moving coil 
microphone (ex headphones) mounted on a lamp 
stand with a small transistor amplifier in the base, 
but it works perfectly without this amplifier if the 
gain is turned up further. The output from V3 is 
passed through screened wire to a section of the 

2 c 

111 METER 
SWITCH 

SW2 

- AfCI ÿ RFC? 

sa 
SHUNT 

CJJ 

CJg 

óARCS 

$ CAI 

R2B 

L PLUG -/N 
M CO /LS 

SEE TEXT 

F--roo! 

7 

042 

'Li 

CIO =C22 

WIN 

2 vc 

R22 

= cas 

C2g 

T 
S/ggic or gaq,0. 

J 

oI o 

SW! -Rk 70 
AUX LOAD POWER 

PACK AND R MODULATOR JI 

INDICATOR LAMP 

Fig. 7. -The circuit of the R.F. Section. 

was found to be around 500µA, although this may 
vary with transmitters. Since the resistance could 
not be determined accurately, the shunt and series 
resistance could not be calculated correctly. To make 
the shunt Sl, a testmeter was wired in series with 
the meter, and the resistance of the shunt altered 
until the FSD was 15mA. H.T. should be switched 
off, while adjustments are made, to avoid damage 
to the meter. Great care should also be taken to 
prevent contact with the nearby metal rectifiers 
which are at H,T, potential even when both H.T. 
switches are off. It is safest temporarily to discon- 
nect the leads from the secondary of T2. The H.T. 
voltage indicated on the meter is only required to 
be qualitative, to indicate the presence of short 
circuits, blown fuses, etc., so a calibrated scale 
need not be made. 

The receiver listen- through control is a 10k wire - 
wound potentiometer which is short circuited on 

'phone /C.W. switch. The grid of V4A is connected 
to this output on phone, and acts as a positively 
biased direct -coupled amplifier: In the more usual 
series gate circuit where the standing carrier is well 
below the peak output, some distortion is caused 
by rectification in this stage, but with low biasing 
voltage, and the grid leak returned to earth instead 
of cathode, this is eliminated. V4B acts as an 
infinitely variable resistance supplying screen 
voltage to the P.A. On C.W. with the key up, V4A 
is positively biased, causing partial P.A. cut -off. 
Application of drive causes negative biasing, giving 
full screen voltage. A small neon in this circuit 
might give more positive control, but this has not 
been tried. 

The power unit should not be operated without 
a load, with H.T. switches on, as voltage surges 
may break down the insulation of the electrolytics. 

(Continued on page 81) 
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A NE`Y-PRACT/CAL 14/AY 
of UNDERSTAND/NO 

Radio Television Electronics 
Includiag: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

FOR Photo -electrics; Nucleonics, etc. 
... .. Your Career... Your Own Business ... An Absorbing Hobby 

Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method 
using specially designed equipment on a "do -it- yourself" basis. 
You learn by building actual equipment with the big kits of components which we send you. You advance by simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details.- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 

. 

To RADIOSTRUCTOR (Dept. G82) , 

READING, BERKS. 

Please send brochure, without.oblipation, tot 

* Name 

Address 

5161 

* BLOCK CAPITALS PLEASE 
(We do nos employ representatives) 
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MAXI-Q 
TRANSISTORIZED F.M. RATIO 

REG.. DISCRIMINATOR & I.F. TRANSFORMERS 

FOR THE HOME CONSTRUCTOR . 

I.F. TRANSFORMER, IFT.15 
A 10.7 Mc /s double -tuned transformer 
with tapped secondary and primary 
windings. Wound on polystyrene former 
complete with iron -dust tuning cores and 
sub -miniature polystyrene foil capaci- 
tors. Completely enclosed in an alumini- 
um screening can measuring 7 /8in. high 
by 17132ín. square with two fixing clips. 
Termination is made to base mounted 
silver plated pins which are ideal for 
either printed circuit board or normal 
metal chassis mounting. 
Bandwidth of single transformer at -6 
dbs is approx. 250 kc /s. Unloaded `Q' 
of winding 70. Price 10/6 

PLEASE SEND 

ACTUAL SI2 E 

RATIO DISCRIMINATOR 
TRANSFORMER, RDT.2 
A sub -miniature 10.7 Mc /s transformer 
for use in ratio discriminator type 
circuits. Secondary winding is of bifilar 
construction. Dimensions as IFT.15. 
Peak Separation approximately 220 

kc/s. 
Connection diagram supplied with each 

coil. Price 10/6 

GENERAL CATALOGUE covering 
full range of components send 1/4 in 

stamps. 

S.A.E. WITH ALL ENQUIRIES 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

KINGSMERE SUPPLIES LIMITED 
Insured Post I / -, over £2 Free (Export extra). MAIL ORDER HOUSE TERMS: Remit with Order or C.O.D. 

Single valves, post 6d. Cash refund guarantee 

Built to the highest 
these chassis offer 
the finest value 
to the en- 
thusiast. 

specifications, ALL BRITISH RADIOGRAM 
CHASSIS, 3 WAVEBANDS 

5 MULLARD VALVES 
ECH81, EF89, EBC81, EL84, EZ80 
Brand new and guar. A.C. 200/250v. 
Short - Medium - Long Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
feedback. 4 watts. Chassis size 
13} x 6 x 7in. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P. Dep. LS and five monthly of LI. 

Leaflets S.A.E. OUR PRICE ÿ9.9g 
Matched Speakers, Sin., 6fin., 8in., 1716 ea. 10in. 25f -. 12m. 301, 

BRAND NEW 
AND BOXED 

with Template 
4 SPEED 

MODEL UA8 

£6.15.0 
.,, STANDARD OR 

STEREO PICK-UP 

GARRARD 4 -SPEED HIGH FIDELITY UNITS 
Autochanger RC210 L9.19.61 Price inc. plug -in normal 
Single Player TA Mk.l I E7.19.6 heads. Stereo hds. L2 ex. 
Transcription 4HF E16.19.6 

BRAND NEW VALVES Matched Pairs 1/- extra 
81- 
716 
816 
71. 
91- 
7/- 
716 
316 
816 
816 
71_ 

81- 
616 

OZ4 
IRS 

61- 
61- 

6BA6 
68E6 

71. 
7f. 

6SJ7M 61. 
6SN7GT 6/6 

DF96 
DK96 

81- 
81- 

EL4I 
EL84 

91- 
816 

IS5 6f- 6C4 51- 6USG 7/6 DL96 81- EM81 916 

IT4 5f- 6D6 61- 6V6G 51- EABC80 8f- EY5I 716 

2X2 216 6F6G 7f- 6X5G 6f- E891 4f- EY86 71- 

3Q5 91- 6G6 51. I2AT7 6f- EBC4I 81- EZ40 71. 

3S4 716 6H6 316 12AU7 61- EBF80 101- EZ80 71- 

3V4 716 615 516 I2AX7 6f- ECC84 8f- E1148 11- 

5U4 6f- 616 5f6 12K7GT 616 ECH42 101- HABC80 
5Y3G 10- 6J70 616 I2Q7GT 616 ECL80 101- I21- 
5Z4G 916 6K6GT 51- 25YG5 916 ECL82 IDI- HVR2A 61- 
6AC7 316 6K7G 51- 35L6 916 EF39 516 KT33C 101- 
6AGS 
6ALS 
6AM6 
6AT6 

51- 
41- 
41- 
716 

6K7M 
6K8G 
6N7M 
6Q7G 

716 
61- 

61_ 
716 

35Z4 616 
807 51- 
954 I/6 
956 216 

EF41 
EF80 
EF9I 
EF92 

91- 
71- 
41- 
5f- 

MU14 
P61 

PCC84 

716 
316 
81- 

6B8G S1- 6SA7M 61- DAF96 81- EL32 41- PCF80 716 

PCL82 
PY80 
PY81 
PY82 
PY83 
QP25 
R3 
SP61 
UF41 
UL41 
UY41 
U22 
VP23 
U76 6/6 
VR 105/30 

91- 

American Magnetic Recording Tape 
FERRODYNAMICS "BRAND FIVE" 
Sin. 600ft. 16f- MYLAR DUPONT 
Sin. 900ft. 1816 Super High Fidelity 
Skin. 1,200ft. 2316 Double Play 
7in. 1,200ft. 251- Sin. 1,200ft.... 3716 
7in. I,800ft. 35f- 7in. 2,400ft.... 601 - 

Illustrated leaflet S.A.E. 
Spare Reels, plastic, all sizes 31- 
"Instant" Bulk Tape Eraser and Head De- 
fluxer, 200/250 v. A.C., 2716. Leaflet, S.A.E. 

SETS OF VALVES 
1916 IRS, IT4,ISS, 3S4 or 3V4. 
2716 DK96, DF96, DAF96, DL96. 
2716 6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5. 
3716 ECH42, EF4I, EBC4I, EL4I, EZ40. 
3916 ECH81, EF89, EBC8I, EL84, EZ80. 
35f- 12K8, 12K7, 12Q7, 35L6, 35Z4. 

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX 
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A Versatile 
TAPE RECORDER 

(Continued from page 1126 
of the April issue) 

HE cabinet described here is 
easy to make, but a commercially 
built cabinet can be used if of a 
suitable size. If such a cabinet is 
used, the amplifier may be 
mounted with the front panel 
horizontal and reduced in size. It 
cannot be made less than 5'fin. 
deep unless care is taken not to 
allow the tops of the valves to 
catch on anything, but it can be 
made shorter, say to 84-in. or 9in. 
For a wider tape -deck, the front 
panel can be up to 13ín. wide. The 
layout of the components remains 
the same for any size of panel 
down to the absolute minimum. 
Details of the home -made cabinet 
are given in Figs. 23 to 28. Care 
must be taken to make all 
parts of the cabinet square 
before gluing. Simple joints are 
used, but these can be elaborated 
by more proficient woodworkers, as long 
the cabinet dimensions remain the same. 

69 

CONSTRUCTING 
THE CABINET 

By D. L. Woolley 

To Output 
Transf'm'r 

secondary 

To 
SPS.T. 
Switch 

Fig. 20.- Layout of the record -level indicator 
Components -see page 899 of the February issue and 

page 1075 of the April issue. 

P30 

To Meter 

To R// 
(pin 3) 

To R9 To Socket B 
(pin I) 

Rio Pa 
C3 

ITo pin 6 
(of VI) 

Fig. 21. -The layout on the tag -strip of the alternative 
equaliser circuit -see page 1021 of the March issue. 

as Finishing 
The cabinet can be finished in a variety of ways; 

the simplest being varnish, or paint. Contact 
plastic is the most convenient, although the 
original was finished in paint, with the front panel, 
mains input panel and speaker grille painted to 
match the tape -deck; the rest of the cabinet being 
a light pastel green. Whichever method of 
finishing the box is chosen, the wood surface must 
be well prepared. 

Expanded aluminium grille was used for the 
loudspeaker cut -out and to cover ventilation holes 
drilled in the base panel of the cabinet. Ventila- 
tion holes should be drilled under the rectifier 
valve and the tape -deck drive motors. A remov- 
able ventilation grille is fitted above the amplifier 

z t 
dis /44 A .1 h 1 

Bend 
down 

;IN 
2i 2. 

2N 

3 

2%e Bend 
end down 

up 

2, 

Ho /es marked :4' are 3/g dia. Meteriel 16SWG 
for grommets ha /f -hard Aluminium 

Fig. 22. -The aluminium screen to surround LI and 
V4 (see Fig. 11, page 991 of the March Issue). 
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Wood blocks 
S4 long x 

1 áquare 
2 required 

Fig. 23.-Constructional details of the end, front and 
back. 

12 

lB% 

Unmarked curves 
%2 radius 

Tape Deck board 
Material . Material Pi plywood 

Base same as 
Tape Deck board 
without cut -out 

material %B `plywood 

Fig. 24. -The tape-deck supporting board. 

to enable the valves to be withdrawn without taking 
the recorder to pieces. 

Fastenings for the cabinet can be of any neat, 
reliable kind -split- hinges were used to allow the 
lid to be removed entirely. The handle is fitted 
last of all in a position that enables the recorder 
to be lifted without being unbalanced. 

The amplifier, power -pack, mains input panel 
and loudspeaker are now fitted, using wood- screws 
(Fig. 27). Power leads from the power -pack to the 
amplifier are cut and connectors fitted. These 
enable the amplifier to be removed without the 
power -pack. The record -playback and erase heads 

Back 

Two wood blocks 

5, long x 1 "square 

Front 

End 

Fig. 25. -The end, front and back are glued as shown. 

May, 196l 

are now connected to two lengths of coaxial cable 
fitted with coaxial plugs, of sufficient length to 
reach from the amplifier to tape -deck when the 
latter is in position. The mains supply to the deck ' 

is taken, via a connector, from the switch on the 
mains input panel. 

(Continued on page 78) 

12 

Wood blocks E S, square 
/-%--with felt glued 

to outer side 

L2 2p 

Fig. 26. -Felt glued to the wooden battens, makes 
the front panel a push -fit. 

Power feed 
connectors 

Mains Input panel 
screwed to cabinet 

well 
-._.- - _ 

I 

I 

_ É 

I 

I 

Loudspeaker 
screwed to 
cabinet waN 

I 

Illl 

_ 
4. 
le-- i= 

= End 
11 i_ 

_ - .' _ = 

Amplifier/ 
screwed to 
wood b locks 

Front Power Peck 
screwed to 

cabinet waif 

Fig. 27. -The position of the various parts, assembled 
In the cabinet. 

Lid of thin flexible plywood, bent round end pieces and 
secured with glue and panel pins 

/%2' radius End pieces are 113/4 x11;42-4 

Fig. 28. -The cabinet lid is formed round two shaped 
battens. 
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"PW" ROADFARER AM /FM RADIO KIT 
TRANSISTORISED THROUGHOUT. Advanced 
design, operated from Internal batteries or 
direct from mains. 
FOUR SECTIONS ON PRINTED CIRCUITS: 
A.M. Tuner; F.M. Tuner; Audio Amplifier; 
Mains Supply Unit. 
ATTRACTIVE PLASTIC CABINET. Ferrite 
Rod Aerial for A.M., Telescopio Aerial for 
F.M. Order Now. LOWEST PRICES! 

TRIMMERS, Ceramic. 30, 50, 70 pF., 9d.; 100 pF., 
150 pli., 1/3; 250 pF., 1/6; 500 pF., 750 pF., 1/9. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
I 4d.; I w., 4d. 1 w.. 6d.; 11 w., 8d.; '2 w., 1 / -, 
HIGH STABILITY. I w., 1 %, 2/ -. Preferred values. 
100 to 10 weft. Ditto, 5 %, 1000 to 5 meg.. Bd. 
5 watt 

l 
( WISE -WOUND RESISTORS 1/3 

watt{ 
1 sett 

ohms- 10,000 ohms }1/8 
i5 

I'2.5K to SOK 10w. .. .. .. .. 8/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Spare Pla tle 
Reels 
3/- ea. 
Metal 

7' Reels 
2/- ea. 

"Instant" Bulk Tape Eraser and Head De- 
fiuxer, 200!250 e. A.C., 27/6. Lea let, S.A.E. 

Long Play 7in. reel, 1,000ft. 35/- 
Olin. reel, 1,200 ft. 23/8 
bin. reel, 900 ft. 18/8 

Double Play r. reel, 2,400 ft. 5I 
Standard 7in. reel, 1,200ít. 25/- 

Sin. reel, 600 ft. 16/- 

O.P. TRANSFORMERS. Heavy Duty 50 rnA, 4/6. 
Miniature. 304, etc., 5/6. Multiratio push -pull, 7 /B. 
Push -full 10 w. 15/8. 10 to 20 w. 6K, 30/ -. 
L.F. CHOKES 15 10 H. 80/65 mA, 5/ -; 10 H. 
83 mA, 10/8; 10 H. 120 mA, 12/8; 10 H. 150 mA, 14/-. 

MAINS TRANSFORMERS: 200 /250 v. A.C. 
STANDARD. 250.0.250, 80 mA, 6.3 v. 3.5 a, 
tapped 4 v. 4a. Rectifier 6.3 v. 1 a. 5 v. 
2 a. or 4 v. 2 a. ditto, 350 -0- 330 22/B 
MINIATURE. '200 v. 20 mA, 8.3 v. 1 a. 10 /6 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. .. 15/8 
SMALL. 220 -0 -220, 50 oeA, 6.3 v. 3.5 a, 17/8 
STD. 230 -0- -230, 65 mA, 6.3 v. 3.5 a. .. 17/6 
HEATER TRANS, 6.3 v. liA 7/8 3A 10/8 
Ditto 1.4, 2. 3. 4. 5. 6.3 v. 1 }A .. .. 8/8 
Ditto Tapped, 3 to 30 v., IA .. .. 22/8 

ALADDIN FORMERS and core, }in., Bd.; fin., 10d. 
D 3m. FORMERS 5937/8 and Cans TV /8. fin. sq. a 
21in. and fin. sq. x l;lo., 2/- ea., with cores. 
SOLON Midget Iron 200 /10v. or 220/40v. 20w., 24/-, 
MAINS DROPPER. 31n. x llio. Ad). Sliders, 
0.3 amp., 1000 ohms, 4/3. 0.2 amp., 1000 ohms, 4/3. 
LINE CORD. 0.3 amp., 60 ohms per ft, 0.2 amp., 100 
ohms per ft, 2 -way, (id. per ft, 3 -way, 7d. per ft. 
LOUDSPEAKER P.M. 3 OHM. 5in. Rola, 17/8, 
Sin. Plessey, 19/8. 7in. ei 4in. Plessey, 181- Olin. 
Rota, 18/6. 10 x 610., 27/8. 10in. Rola, 30 / -. 
4in. Tweeter. 25 /., 12in. R.A., 30/ -. 9 x fii0. 25/ -. 
STENTORIAN 11F1012. IOin. 3 to 15 ohm 10 w., 95/-. 
12in. Baker 15 watt 3 ohms or 15 ohms, 90 / -. 
12m, BAKER FOAM SUSPENSION. 15 ohms, 28. 
CRYSTAL DIODE. G.F.C., 2/ , GEY34, 4/ -. 
MIDIS RESISTANCE PHONES. 4,000 ohms, 10 /- pr. 
LOW RESISTANCE PHONES (OA6), 7/6 pr. 
MIKE TRANSF. 50 -1, 3/9 ea.: 100:1, Potted, 10/8. 
SWITCH CLEANER. Fluid squirt spout. 4/3 tin. 
TWIN GANG TUNING CONDENSERS, 360 pF. 
miniature lin. x life. a 1 1In., 10/ -. 0.0005 Standard 

with trimmers, 9/ -; lees trimmers, 8/ -; midget, 7/6. 
SINGLE. 60 pF, 2 /8; 80 pF, 100 pF, 160 pF, 5/8. 
Solid dielectric 100. 300. 500, pF 3/6, 
SPEAKER FRET. GOLD CLOTH. 17ín. x 35ín., 5/ -; 
'26íu. a 011a., 10 /.. Tygan, 4ft. bin. wide, 10 /- ft; 2ít. Sin. wide, SI-ft. Brows, or Red or Green. 

New and Boxed VALVES 90.day Guarantee, 
1113 7/8 BK80 7/8 EABC90 8/6 E1'+6 10/- 
lS5 7/8 61.60 10/8 Ef101 8/- HABC80 
17'4 8/- 657M 8/8 EBC33 8/8 12/8 2X2 816 6Q70 7/8 F.11041 8/6 I4VR2A 8/8 
304 7/8 66.1750 6/8 EBF80 10/- MU14 9/- 
3V4 7/8 6857 8/8 ECC84 9/8 PCC84 9/6 
5114 7/6 6V9G 8/8 ECF80 9/8 PCF80 9/6 
5Y3 7/8 6X4 7/8 ECH42 10/6 PCL82 11/8 
521 9/8 61/3 8/6 ECL82 10/8 P1.42 10/8 dAlIB 5/- 12AT7 8/- EF41 9/8 PY80 7/6 
6130 5/8 12A(.7 8/. EF50 5/8 PY81 9/6 
611E6 7/8 12AX7 8/- EF40 8/- PY82 7/8 
61016 9/6 1213E6 8/6 10,91 5/- SP61 3/8 
BUO 6/- 12K7 6/6 EF92 5/8 uBC41 9/8 
6FriG 7/6 12Q7 8/8 EL32 6/- UCH42 9/8 
6116 3/8 35I.6 9/6 61,41 9/6 UF41 9/8 
13J5 5/8 3324 7/- EL.44 8/8 UL41 9/e 
620 5/8 80 9/8 Eb181 9/8 UY41 8/- 
6.170 8/8 S07 5/8 F.Z40 7/8 1722 8/. 
6K6GT 6/8 954 1/8 E280 7/6 VR105 8/8 
6K7U 5/- EA50 1/8 EY51 9/6 VR150 9/8 
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"REGE NT"4 VALVE 
"96" 

RANGE 
VALVES 

KIT PRICE 
£6. 6. 0. 
Carr. 4/. 

PRINTED CIRCUIT BATTERY 
PORTABLE KIT 

Medium and long wave. Powerful 17 x 41n. 
high Flux Speaker. T.C.C. Printed Circuit and 
condenare. Components of finest quality 
clearly identified with assembly instructions. 
Ostuor Ferrite Aerial Coils. Realise covered' 
attache case cabinet. Size 12in. - 81n. x 4in. 
Batteries used B126 (L5512) and AD33 (L5040), 
10 /- extra. Instructions 9d. (free wF.h kit). 
Mains Un1t ready made for ahoye 89/8. Bold 
separately. 

ARMSTRONG AF 208 AM /FM 
RADIOGRAM CHASSIS 

Rf 

* Full VHF Band 07 -109 Mc /e) and Medium 
Band, 137 -570M. * 7 Valves * 5 Warts Out- 
put * 15dB Negative Feedback * Separate 
wide range Bars and Treble Controle * 2 
Compensated Pick -up Inputs * Frequency 

Reword and OPlayback Facilities 2/ Continental 
Reception of Good Programme Value * For 3 
7} and 15 ohm speakers. 12 Month guarantee * Installation and Service Manual Supplied. 

Tree 22 Guineas 0.. Flee 

w.V. Pegs 4n.01 W..ww 
4 Speed Antochangers, B.S.R., U.A.8 26.15.0 
4 Speed Autochangers, U.A.8 Stereo 87.10.0 

Garrard 209 Arcs 73 Head .. 210,10.0 
Garrard Model 210, G.C.4 Head .. 510.10.0 

4 speed Single Players, E.M1 .. 56.19.8 
Garrard TA Mk. 11 G.C.B Head .. OS. 0.0 

Garrard 4 HP Transcription G.0.8 .. 417.19.8 
Garrard Stereo Heads .. .. 12. 0.0 

RADIO COMPONENT SPECIALIST 

Volume Controls 
Long spindles. Midget 
5K ohms to 2 Meg. 

No. Sv, D.P.Sw. 
3/- 4/8 

Linear or Log Tracks. 

80 CABLE COAX 
Semi -air ,paced }In. 

Stranded eoee.6d.yd. 
Fringe 

r 
Quality 

Spaced. I /.yd. 
COAX PLUG LEAD SOCKET ., 2/- 
PANEL SOCKETS 1/. OUTLET BOXES 4/6 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms. 
DITTO SCREENED per yd, 1/6. 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre-set Min. 
TV Type. All values 10 ohme to 25 K., 3/- ea. 
30 K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., B /-.) WIRE -WOUND 4 WATT Pots. Long Spindle. 
Values, 50 ohms to 60 K., 6/8; 100 K., 7/8. 

ALUMINIUM CHASSIS. 18 s.w.g. undrilled. 
With 4 sides, riveted corners and lattice fixing 
holes, 241n. sides, 7 x 4in., 4/8; 9 x 71n., 5/9; 
11 x 7in., 8/9; 13 x Sin., 8 /8; 14 x Olin 10/6; 
16 x 141n., 12/6; 18s 18 x 3in., 18/8. 
HI -GAIN BAND 8 L.T.A. PRE -AMP ENT, 
Caecode circuit with valve 00084. or PCC84. 
Price 29/6. With Power Pack, 49/8. Plane only 
Od. Band I BBC version, same prime. 

CONDENSERS. 1000 pF, 7 kV. T.C.C 5/8, 
500 or 1,000 pF, 20 kV., 9/6, 0.1 mfd. 7 kV., 0/8. 
Tubular 500 v. 0.001 to 0.06 mid., 9d. 0.1, 1/ -; 
0.26, 1/6; 0.5 /600 v., 1/9; 0.1/350 v., 9d.; 0.1/1000 v. 
1/9; 0.01/2,000 v., 1/9; 0.1 mfd., 2,000 volts, 3 /6, 
CERAMIC CORDS. 500 v., 0.3 pF to 0.01 raid., 94, 
SILVER MICA CONDENSERS, 10% 6 pF to 500 
pF, 1 / -; 600 pF to 3,000 pF, 1/8. Close tolerance 
1±1 pF) 2 pF to 47 pF, 1/8. Ditto 1% 50 pF 
to 816 pF., 1/9; 1,000 pF to 5,000 pF, 2/. 

I.F. TRANSFORMERS 706 pair 
485 Ke /s Slug Tuning Mfnratnre Can, 111n. x 
5112. equate. High Q and good bandwidth. 
By Pye Radio. Data shat supplied. 
Weymouth 35 n Olin, sq. LF.,465 Ka /s. 10/6 pair 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
1/350v. 2/. 50/350v, 5/6 
21950,. 8/8 100(22,. 2/- 
4 /4bOv. 8/8 250/25,. 9/0 
8/420,. 2/3 600 /12v. 3/- 

8+8/430v. 8/6 
8 +18/450v. 8/9 
8 +16/500v. 5/8 
36 +15/4ó0v. 4/8 

8/500v. 2/9 
16 /450v. 8/ 
18/500v. 4/- 
32/450v. 5/9 
25/23v, 1/9 

2,500/3v. 4/- 
32 +32 /350v 5/- 
32 +32/450,. ß/- 
60+50/350v, 7/. 

8 +16 /500, 6/- 64 +110/308-. 11/0 
60/50v. 2/- 32+32/350v, 4/8 100 +200 /275v.111/8 
SELENIUM RECTIFIER. 300 v. 85 me., 7/0. 
CONTACT COOLED. 250 v. 50 mA, 7/8; 80 mA, 8/6; 
85 mA, 9/8; 200 mA, 21 / -, FC31, 300 mA, 87/6. 
COILS Wearite. "P" type 8/- each. Clamor Midget 
"Q" type ad). duet core from 4/-, All rangea. 
TELETHON. L. A M.T.R.F., with reaction, 8/6. 
FERRITE ROD AERIALS. M.W., 8/9; M. A L. 12/8. 
T.R.F. COILS. A /HF. 7/- pair. H.F. CHOKES, 2/8. 
FERRITE ROD. elm. x5 la dia., 2/8. 

JASON F.M. TUNER COIL SET. 29/ -. H.P. 
coil, aerial coll. Oscillator toll, two I.F. trans. 
10.7 Mc/. Ratio Detector and heater choke. 
Circuit book using four OAMO, 2/6. 
COMPLETE JASON F.M. KIT FMT1. 
with set of 4 valves, 26.5.0. Details g.A.N. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
2, 6 or 12v. 14 amp., 8/9; 2 a., 11 /3; 4 a., 17/8 
CHARGER TRANSFORMERS. Tapped Input 200/ 
2450 v- for charging at 2, 8 or 12 v., 14 amps, 15/6; 
2 amps., 17/6; 4 amp., 29/6. Circuit Included. 
VALVE and TV TUBE equfvaleat books, 9/6. 
VALVE DATA- Vol. 1, 2, 3 or 4, 5/-, each. 
TOGGLE SWITCHES. B.P. 2/ -, D.P. 3/6. D,P.D.T. 4/- 
WAVECHANGE SWITCHES 
5 p. 4 -wave 3 wafer long spindle 6/8 
2 p. 2 -way, or 3 p. 2 -way short spindle 2/8 
2 p- 8 -way, 4 p. 2 -way, 4 p, 3 -way long spindle 8/6 9p 4 -way, or 1 p. 12 -way long spindle . 3/6 
VALVEHOLDERS, Pax Int. Oct 44. EFS0, EA50, 
8d, 012A, CRT, 1/3. Eng. and Amer. 4, 5, 6, and 
7 plu, 1/ -. MOULDED MAZDA and list. Oct., 6d. 
070, BOA, B80, BOA, 9d. B7G with cam, 1/8. 
BOA with can., 1/9, CERAMIC EF50, B70. BOA. 
Int. Oct., 1/ -. 8 /Cane. B70, BOA, 1/., 

NEW MULLARD TRANSISTORS 
Audio 0071 .. 10 /- RF 0044 

0072 12/8 0045 ,. 19/6 
Bub Miniature Eleotrolytioe, 16 volt.. 
1, 2, 4, 5, 8, 25, 60, 100 mfd. 8/. each, 
P.W.' Pooket 8 Transistor Kit- All pares, 

Printed Circuit and Cabinet 59.15.0 

SOUR ONLY ADDRESS 
337 WHITEHORSE RD., 

Postal Service I / -, over C2 free C.O.D. I /b. 
WEST CROYDON 

f (Export Extra. No C.O.D.) (Wed. I p.m.) THO 1665. Buses 133 or 6, 
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CODAR "CLIPPER" ALL BAND RECEIVERS 10 -2000 METRES 
LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, ALL SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS 

THROUGHOUT THE WORLD 

* Full coverage 10 -2000 metres (5 Coils). 

* Precision 7 x 4in. Dial with two pointers, 
dual slow motion drives, 8-1 and 48-1 
ratios. 

* Bandspread on ALL Bands. 
... Air spaced variable condensers. 

* Polystyrene iron cored plug -in Coils. 

* Mazda Ediswan first grade Valve/ 
Transistors. 

Tremendous performance with latest circuitry Hi -gain regenera- 
tive valve detector PLUS transistor amplifiers which are 
completely assembled, tested, in sealed cans, only 3 wires to 
connect! Chassis 8 x 54in., all holes punched ready for easy 
assembly with step -by -step plans. Uses small dry batteries 
which last many months. 

"CLIPPER" Total building cost all components, valve, 
chassis, one transistor stage, two coils 20-60 

and 55-180 metres, all nuts, bolts, wire, solder, plans, 79'6 
P. & P. 2'6. Extra transistor stage can be added at any time. 

"SUPER CLIPPER" As above but two transistor 
stages for really high gain, 8816 

P. & P. 2/6. 
Optional Front Panel, beautiful stoved Silver Hammer finish, 
Dial aperture and all holes punched, dial glass, 6/9. P. & P. 1/6 

NEW!We proudly pre- 
sent the CLIPPER 

CR 45 the latest Model in the 
famous Clipper series This 
A.0 Mains receiver combines 
really top performance with 
superb professional finish, and 

,s the finest ALL -BAND receiver at the 
price. New high gain circuit uses ECU! 
double -triode, ELM output pentode, 

EZ80 full wave rectifier. Power output 34 watts for 213 ohm 
speaker. For A.C. Mains 200/250 volts. * Full coverage 10 -2000 metres (5 Coils). * THREE Planetary Slow Motion Drives for easy tuning and 

logging. * Separate Electrical Bandspread on ALL Bands. Air spaced 
variables. * Satin Silver Dials, Ivory Knobs, Black Crackle Front Panel. * Polystyrene iron cored plug -in Coils. * First grade Mazda Valves and new components throughout 
carry full guarantee. 

Modern styled Cabinet in handsome Blue Hammer stoved finish 
available as optional extra. 

"CLIPPER CR 45" Total building cost all compo- 
nents, valves, punched chassis 

10 x 51in., front panel, 2 coils 20-60 and 55 -180 metres, nuts, 
bolts, wire, solder, plans. í6.I7.6. P. & P. 3/6. 
Cabinet parts, louvred rear panel, feet. 27'6. P. & P. 2/6. 

ANYONE can build these outstanding receivers which offer a new high standard of performance and finish to the home 
construc.or. No technical knowledge required and success is guaranteed with our detailed step -by -step plans. Send 
3d. stamp for full decals, illustrated leaflets and copy of testimonials from "Clipper" enthusiasts. 

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX 

1961 EDITION 

RADIO AMATEUR'S 
HANDBOOK 

32/6 by The A.R.R.L, Post 21- 

. SERVICE VALVE EQUIVALENTS. 
CV- ARMY -NAVY -AIR FORCE 
TYPES, a R.S.G.B. Pub: 21 -. Postage 
4d. 

INTRODUCTION TO HI -FI, by C. 
Brown, 211 -, Postage 1 / -. 

HIGH FIDELITY SOUND 
ENGINEERING, by N H. Crow - 
hurst, 501 -, Postage 1/-. 

MODEL RADIO- CONTROL, by E. 
L. Safford, 211 -, Postage 9d. 

BASIC ELECTRONICS in 6 Parts, 
by Van Valkenburgh, í3.6.0d, Postage 
1,6. 

TRANSISTOR SUPERHET RE- 
CEIVERS, by C. Sinclair, 7'6, Post- 

age 6d. 
FUNDAMENTALS OF SEMI- 
CONDUCTORS, by M. G. 

Scroggie 23r -. Postage 9d. A GUIDE TO AMATEUR RADIO, 
a R.S.G.B. Pub. 3/6, Postage 6d. 

COMPLETE CATALOGUE 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 

Phone: PADdington 4185 

Open 6 days 9-6 p.m. 

VALVES SAME DAY SER VICE 
NEW ! TESTED ! GUARANTEED ! 

1R5 1So, 1T4. 3S4, 3V4, DAF91. DF91, DK91, DL92, DL94 . any 4 tor 19/6 
SETS DAF96, DF96, DK96, DL96 .. 4 tor 27 7 

6K7G. 6K8G, 6Q7G, 6V6G, 6X5G, or 5Y3G .. .. .. 5 tor 24/6 

1A/GT 11/8 äLD2,3) 8l- 25Z6GT 9/6 ECC40 17/6 EZ41 7/- PZ30 171- 
105 id/- 5PI 13/6 35A 9/6 ECC81 5/- EZ80 6/3 B17 12/6 
1H5GT 101- iP25 9,- 351.6GT 9/- ECC82 6/3 EZ81 7/- TU 9/6 
1N5GT 10/- 6Q ìG 61- 35Z4GT 6/9 ECC83 7/- FW9/500 8/- U22 713 
1R5 518 6Q7GT 9/6 35Z5G'l' 8/6 ECC84 8/9 GZ30 8/6 U25 131- 
18,1 8/- 6SL7GT 6/3 50LeGT 8/9 ECC85 8/3 GZ32 9/6 U28 10/- 
1S5 5/3 5SN7GT 4/9 AC/TH11619 ECF80 8/6 HBC90 7/- U50 6/- 
1T4 3/6 JU4G'1' ni- AZ31 9/6 ECF'82 8/6 KT33C 7,- U52 4/6 
1U5 519 6V8 B36 8/9 ECH21 13/6 KT41 1116 U78 4/9 
3A5 9/- 6V6GT 8/6 CL33 12/3 ECH35 6/3 KT44 8/6 UABC80 7/9 
3Q4 71- 6X4 4/9 DAC32 101- ECH42 8/9 KT61 10/- UAF42 9/. 
3S9 61- BXSGT 5/- DAF91 5/3 ECH81 8/- KT63 8/6 UBC41 7/9 
3V9 71- 7136 9!- DAF96 7/8 ECL60 7/6 MU14 7/6 UBF80 8/9 
5U4G 4/6 7B7 7/6 DCC90 9/- ECL82 9/6 MX40 9/6 UBF89 8/- 
5V4G 8/- 7C5 7/6 DFJ3 .101- EF39 4/6 N18 7/- UC92 12/6 
5Y3GT 81- 706 /6 DF91 3/6 EF40 12/8 :i37 10/6 UCC84 12/9 

'L4G 7/9 7H7 7/6 DF96 7/6 EF41 9/3 PC95 10/- UCC85 7/6 
ÉALo 3/9 757 0/- DH76 4/9 EF42 9/6 PCC84 7/6 UCFBO 14/- 
6AM6 3/6 7Y4 7/- DH77 6/9 EF80 5/6 PCC/39 11/- UCH21 13/6 
6AQ5 6/- 1001 11/6 DK32 11/6 - EF85 5/6 PCF80 7/9 UCH92 8/- 
6A7 6/9 10C2 17/6 DK91 5/6 EF86 9/9 PCF82 8/- UCH81 8/- 
6BA6 6/- 10P13 14/6 DK92 7/8 EF89 7/- PCF86 14/- UCL82 10/9 
6BE6 5/9 12AT6 7/- DK96 7/C EF91 3/6 PCL82 7/6 UCL83 13/3 
6BH6 5/9 12AT7 5/- DL33 9/- EF92 4/3 PCL83 11/6 UF41 8/9 
6BJ8 5/9 12AU6 8/6 DL35 9/6 EF183 14/- PCL84 718 UF85 8/8 
6BW6 8/- 12AU7 6/3 DL92 8/- EL33 10/- PENA4 11/- UF89 7/- 
6C1. 9/- 12AX7 7/- DL94 7/- EL41 8/6 PEN36C 8/- UL41 BI- 
6CD6G 28/9 12K7GT 5/3 DL96 7/6 EL42 9/- PL36 11/6 UL84 7/6 
6F1 12/6 12K8GT 11/6 EABC80 71- EL84 7/- PL81 9/8 URIC 8/- 
8F6G 6/8 12Q7GT 4/9 FAF42 8/6 EM34 8/9 PL82 7/- UY21 11/3 
6F13 11/- 12Z3 7/8 EB91 3/9 EM80 8/6 PL83 7/6 UY41 6/6 
6F14 16/6 14S7 18/8 EBC33 5/- EM81 8/6 PL84 10/- UY85 6/6 
8K7G 2/6 20E2 17/6 EBC41 8/- EM84 10/- PY32 11/- VP4B 9/8 
6K7GT 5/- 20L1 17/6 EBF80 8/- EY51 7/8 PY80 7/6 VP41 51- 
61(8(1 6/3 25A6G 8/- EBF89 8/9 EY84 10/- PY81 8/9 W76 5/3 
6K8GT 9/3 25L8GT 7/9 EBL21 13/6 EY88 7/9 PY82 6/6 W77 4/6 
6L18 10/3 25Z40 7/6 EC92 11/- EZ40 6/9 PY83 7/9 Z77 3/6 

READERS RADIO Post 66. per valve 
extra. 

Any Parcel insured 
24 COLBERG PLACE, STAMFORD HILL, Against t der in 

Transit extra. 
LONDON, N.16. STA. 4587 Any C. extra arcel 3/ 
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S' METERS - CIRCUITS 
AND CALIBRATION 

By J. B. Dance 

/ORMALLY, 'S' meters are intended to give 
only a very approximate indication or comparison 
of signal strength and also serve a useful purpose 
as tuning meters. The signal must be amplified 
before it can operate an 'S' meter, but because 
the gain of all receivers varies with frequency, a 
signal input of a certain voltage at one frequency 

HT+ 
O -10mA 
S Meter 

0.05 

PF 

1 r 

1k> 

I F Valve 

IF I 

Input I 

L 

0.05pF 

IM W--- AGC 

Fig. 1.- Circuit of a simple "5- meter. 

will not normally give the same deflection of the 
'S' meter as a signal of the same strength but 
of a different frequency. Within any one amateur 
band, however, an ' S' meter in a properly 
aligned receiver gives a fairly accurate com- 
parison of signal strengths. 

Principle of Operation 
All common ' S' meter circuits operate from 

the AGC line. They depend on the fact that the 
AGC bias increases with increasing signal input 
from the aerial. The meter to be used as an 'S' 
meter cannot merely be connected directly from 
the AGC line to earth, as the internal resistance 

of the source of the AGC line voltage is usually 
of the order of IM and the meter would therefore 
effectively short- circuit the AGC line. Also the 
AGC line voltage is too small to operate a high 
resistance voltmeter. 

Some form of valve circuit which has a high 
input impedance is required. The simplest and 
most economical method of feeding the 'S' meter 
involves the use of one of the existing I.F. (or 
R.F.) valves to which AGC is applied. The 
meter is included in the anode or cathode circuit 
of the valve and is operated by the AGC voltage 
which has been amplified by the valve. The scale 
of dB indications is not evenly spread out owing 
to the variable -eu properties of the I.F. valve. A 
separate valve fed from the AGC line may be 
used, _f desired, to give a rather more useful scale 
of readings. ' 

In all of the circuits to be described the com- 
ponent values shown for the I.F. amplifiers are 
suitable for the 6K7 or EF39 types of valve. If 
an EF93 (or 6BA6) is used, the value of the 
cathode resistor could be reduced to about 68f2 in 
order to obtain more gain. 

Fig. 2. -A circuit using a ImA meter. 

Economical Circuits 

One of the simplest possible 'S' meter circuits 
is shown in Fig. 1. The meter could either be 
placed in the anode circuit as shown or alterna- 
tively at the point marked with a cross in the 
cathode circuit. In either case the performance 
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will be very similar. Alternatively, if it is desired 
to use a 0-1mA meter, the circuit shown in 
Fig. 2 may be used. 

As the signal strength increases, the AGC volt- 
age becomes more negative. This not only 
reduces the gain of the receiver but also reduces 
the anode and screen currents of the I.F. valve. 
An increase of signal strength therefore results 
in a decrease in the current passing through the 
meter. A large deflection of the meter occurs 
when the signal strength is small. This is a dis- 
advantage of this type of circuit. In order to 
arrange that the meter shall deflect towards the 
right as the signal strength increases, special 
meters have been used in which 
the needle is on the right -hand 
side at zero current and moves to 
the left as the current increases. 
Such meters are quite expensive 
and therefore some constructors 
have used an ordinary meter in 
an inverted position in order to 
obtain a left to right reading with 
increasing signal. 

Bridge Circuits 
Simple bridge circuits can be 

employed with ordinary meters so 
that they read in a forward direction. An example 
is shown in Fig. 3 in which the bridge is in the 
anode circuit of one of the I.F. amplifiers. This 
circuit can be redrawn as a bridge in which the 
anode resistance of the I.F. valve is one arm; it 
varies with the changes of AGC voltage. 

It is quite easy to add the 'S' meter circuit of 
Fig. 3 externally to an existing receiver. There 
are only three connections between the receiver 
and the meter, namely earth, H.T. positive and 
the H.T. supply to the I.F. valve. The parts 
which can conveniently be placed in the meter 
case outside the main receiver are shown within 
the dotted lines in Fig 3. 

Preliminary Adjustments 
The circuit of Fig. 3 should be adjusted as 

follows before use. First the I.F. valve should be 
removed and the resistor R4 adjusted for full 
scale deflection. Then the valve should be 
replaced and the resistor R1 adjusted with no 
signal input to the receiver so that current does 
not pass through the meter. The bridge is then 
balanced, and if a signal is applied to the input, 
the increase of the negative AGC voltage will 
cause the anode resistance of the valve to increase 
and the bridge to become unbalanced. The 
current passing through the meter depends on the 
degree of the unbalance which in turn depends 
on the signal strength. 

No matter how strong the signal, the meter 
cannot be deflected off the scale, as the initial 
adjustment for maximum deflection was made at 
zero anode current (i.e. the I.F. valve was 
removed) and the strongest signal cannot produce 
enough negative AGC voltage to reduce the 
anode current of the I.F. valve to zero. 
`S' Meter Valves 

Instead of using an I.F. amplifier valve con- 
trolled by the AGC it is possible to use an addi- 
tional ' S' meter valve to provide the current 

IF 
Input 

r 

HT+ 

47k 
1w 

May, 1961 

HT+ 

IF 
Output 

IF 
Valve 

0-05 
pF 

Oiy F 

A.GC. 

Fig. 3. -A forward- reading circuit. 

required to operate the ' S meter. Such a circuit 
is shown in Fig. 4. A 0-ImA or a 0 -2mA 
meter should be used in this circuit. 121 should 
be adjusted so that the meter is fully deflected 
when the `S' meter valve, VI, has been removed. 
The valve should then be replaced and the AGC 
line shorted to ground whilst the cathode resistor, 
R2, is adjusted to give zero reading on the meter. 
It is claimed that this circuit gives a linear dB 
scale; the distance between each ' S' point on 
the meter scale is constant. 

+ 
0-1mA 

'S'Met¢r 

R5 
47k 
1w 

Double Triode Circuit 
Another good circuit is shown in Fig. 5. This 

employs a 12AU7 double triode which obtains its 
input from the cathode of one of the AGC con- 
trolled I.F. valves. The internal anode resistance 
of the two triodes and the cathode resistors form 
a bridge circuit. When an input voltage is 
applied to the first triode, its anode resistance is 
altered and the bridge is thrown out of balance. 
The anode resistance of V1(b) remains constant. 

Before use, R2 is adjusted to balance the bridge 
at zero signal so that no current passes through 
the meter. The connection to the anode of V1(á) 
is then removed and R1 is adjusted for full scale 
deflection. When the anode of V1(a) is 
reconnected, the meter should deflect in a for- 
ward direction according to the strength of the 
signal being received. 

Calibration By Ear 
Various people have different ideas about what 

they mean by, say, S9. It is doubtful wlfether 
a really accurate calibration is worthwhile. Those 
who do not possess a signal generator which 
incorporates an accurately calibrated attenuator 
can best calibrate their ' S' meter by ear as 
described below. This method is probably as 
good as any. 
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AMAZING NEW TRANSISTOR RADIO KIT 

"SONIC SIXTY" 
6 Mullard Transistors. 1 Diode. Internal Ferrite Rod Aerial. 7 x 4in. 
high quality Speaker. 500 mW push -pull output. MW and LW. 
Calibrated Direct Drive Assembly. Modern high polish Walnut 
Cabinet 17 x 7¡ x 5in. 

COMPLETE KIT 
READY TO BUILD £9. 15.O P. & P.4/6. 

ALL PARTS SOLD SEPARATELY 

BUILD IT YOURSELF! 
THE FAMOUS COSSOR 
(Traveller's Friend) Transistorised 

£7.19.6 POCKET 
P. &P.2 /- RECEIVER 

in leatherette case 

All parts sold separately 

This set can be built for £7.19.6. Size 6 x 31 x I lin. Weight 
17 oz. This set covers medium waveband 190/500 metres 
intermediate frequency. 470 kc /s using 4 transistors (Ediswan) 
and 2 diodes on a printed circuit board, plus a 21ín. moving 
coil speaker. Instruction book with point to point wiring 
diagram. 2/6 each. Batteries. PP4 (Ever Ready) 2/- each. 

THE LATEST MINIATURE EARPHONE 
FOR TRANSISTOR RADIOS 
This lightweight superbly made instru- 
ment enables you to listen in to your 
radio wherever you are, ideal for all 
forms of travel. etc. Provides excellent 
reproduction and can be worn without 
any discomfort, complete with trans- 
parent earpiece, 31t. of fine flex, plug 
and socket. 
Crystal earpiece as illus. High Imp. IO!- Usual price £1.1.0 
Magnetic Low Imp. P. & P. 1/-. 

YOUR EXISTING RADIOGRAM OR RECORD 
PLAYER CHANGED TO STEREO BY OUR 

STEREO ADAPTOR 
Tech. Data 2 valves EF80 and EL84. 
Switch control for Stereo and Mono 
dual volume and tone control. Output 
3 ohms, suitable for use with Acos GC /7I. 
GP /73 and Garrard GC /10. Complete 
with wiring diagram. 

£2.19.6 
P. & P. 2/6 

8 WATT AMPLIFIER 
This superb 8 watt ampli- 
fier made by well -known 
manufacturer, ready for 
your Hi -Fi cabinet. Spec.: 
2 EL84, I2AX7 and EZ81. 
Push -pull output. Separate 
Bass and Treble controls 
on panel with extended 
lead. 

Special Bargain while stocks last £4. I 5.0 P. & P. 3/6. 

BATTERY ELIMINATOR 
Convert your Battery Set to Mains with a 

COSSOR BATTERY 
ELIMINATOR 

MU2. For operation on 
2001250 v. 50 c/s A.C. 
mains. Output: L.T., 
1.5 v. 125 mA; H.T., 
90 v. 10 mA. 

42/6 
P. & P. 2/6 

NEW POCKET MULTIMETER 
A must for all home constructors. Basic 
movement 300µA. Sensitivity 1,000 /V. 
A.C. and D.C. Ranges 10-50- 250 -500- 
1,000V. D.C. and A.C. 1- 100- 500mA. 
D.C. 2K /200K ohms. Accuracy: 3% 
FSD and D.C. 5% F.S.D. and A.C. 10% 
on. Resistance scale. Dimensions 51 x 

34 x 233in. Complete with test leads, 
prods and 1.5V cell. 69/6 

P. & P. 2/- 

LABGEAR OUTPUT METER 

£2.19.6 Complete Kit 
P. & P. 2/- 

At last a Meter at the right price for 
the home constructor. An accurate 
Audio Power Output Meter. Two 
ranges 25mW to IW and 1W to 10W. 
Accuracy 5° matched for 3, 15, 
600 ohms with inst. and tech. data. 
New 3in. 0 -ImA meter. 
NOT GOVERNMENT SURPLUS 

. VERDIK TAPE RECORDERS 
First class Tape Recorders using the famous Collaro trans - 
scription deck. 3 -speed I3- 31- 711PS. Mic and Radio inputs. 
7 x 3gin. internal speaker. Valve line -up ECC83, ECL82. 
EM84. Wow and Flutter 0.15°ó total at 7)ins./sec. Sizc 
width 15)in., depth 63ín., height 6)in., weight 26lbs. 

LIMITED STOCK ONLY 
Model S22 32 Model Model S44 39 gns. Track b 

Carr. & Ins. 21/- 

RECORDING TAPE OFFER 
FAMOUS MAKE P.V.C. BASE ON PLASTIC SPOOL 

STANDARD LONG PLAY 
6000 on 5in. spool 15/- 9000 on 5in. spool 18/6 
8500 on 51in.spool 16/6 12000. on 51in. spool 21/- 

120011 on lin. spool 21/- 18000. on lin, spool 32/6 
P. & P. II- 

LOUDSPEAKERS 
Six 14/6; -; ; 

x/ 6i n. 25/ ; 12in. 32/6. All above 8 x Sin. 23/ -; l0in. 3Ó / -; 
3 ohms impedance. P. & P. 2/6. 
12ín. 15 ohms. Hi -Fi Celestion £4.19.6. 

SEND S.A.E. FOR FREE PRICE LIST 
OR PAY US A PERSONAL CALL 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9 

TEL: C U N N I N G H A M 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 

Saturday. Opposite Paddington General Hospital. 

Buses 18B and 36 pass the door. 
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23 TOTTENHAM COURT ROAD, LONDON W.I 
and at 309 EDGWARE ROAD, LONDON W.2 

TEL: MUSEUM 3451i2 
TEL: PADdington 6963 

"THE MID -FI" 4+ WATT AMPLIFIER KIT 
MAY BE 95f_ plus 3/- 
BUILT FOR p. & p. 

A new circuit for the home con- , structor requiring a good quality 
medium powered Amplifier for 
reproduction of Records of F.M. 
Broadcasts. For use with Loud- 
speakers of 3 or 15 ohms impedance. 
Technical Specifications: separate 
bass and treble controls. Valve line- 

up EF86, EL84, EZ80. Voltage adjustment 
for A.C. mains from 200 -250 volt. Neg- 
ative feedback. Size 7 x 5 x 2in., overall 
height Sin. Silver hammered finish 
Chassis. Instruction Book 1 /.. 

The "Petite" PORTABLE 
MAY BE BUILT FOR 

£7.7.0 Plus 3/- 
p. & P. 

BATTERIES EXTRA. 
H.T. 101- (Type 8126) or 
equivalent L.T. I 16' (Type 
AD35) or equivalent. * Size only Bin. x 8in. x 4 }in. 
*Instruction book 1 /6. 

The 
SUPER 60 

6- Transistor 
Battery Receiver 

May be Built Inc 

£9.15.0 
Plu, a;ti P. .0 P. 

Ever -Ready PPIO 
Battery Extra Iii. 

SPAR FEATURES:- * Fall medium and long waveband * Six let grade Mollard Transis- coverage. 
tore and one Diode. * Calibrated Direct Drive Dial * Internal Ferrite Rod Aerial. Drive Assembly. * 7m. s 4M. Elliptical Speaker. * Frill point -to -point Inetrnctbns * Printed Circuit. supplied. * 500 mW Push -Pull Output. * Dimensions 18íe. a 7l in. z 5f In. 

The Receiver is housed in an attractive contemporary mahogany cashed 
cabinet trimmed with gilt, supported by gilt stands. 
The Receiver will operate for months on one 9 -volt long -lite battery. 
Instruction Rook separately at 2/6 pp 

OUTSTANDING BARGAIN OFFER 
The Kapura Model UI Mul- 59 16 
timeter for only 
Complete with Test Leads P. & P. 2/6 
A truly efficient Meter for the enthusiast; 
sensitivity 1000 ohms per volt A.C. and 
D.C. ranges (A.C. /D.C.) 0-10-50-250-500- 
1000v. D. C. current 0 -100 -500 mA. 0 -I mA 
(at D.C. 0 -10v) resistance 1 -2000 ohms 
(centre -24 ohms). 100 -200K (centre - 
2400 ohms). Size 5 x 3 x 2 1in. Brand new 
in manufacturer's original boxes. 

SOLDERING 
EQUIPMENT 

by 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range - Robust & Reliable 
- Light weight - Rapid heating - Bit sizes 
3/32in. to 3 /8in. - 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
250v. - Prices from 1916. 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3 /16in. replaceable 
bit model with safety shield. 

I ADAMIN -the new range of pre- I 
cision micro -soldering instruments- 

Have you had details? 
r 1 

Brochure No. SIO sent free on request. 
Sole proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS Ltd. 
28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydon 

Write for Price List 
and 

Free Information 
on 

P.W. POCKET SUPERHET 

ROADFARER AM/FM 
Several interesting positions available for 
serious amateurs residing near Croydon 

OSMOR 
418 BRIGHTON ROAD 
SOUTH CROYDON, SURREY 
Telephone CROydon 5148 -9 
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First check that, 
with no signal input H.T+ 

to the receiver, the 
' S' meter reads only 
a little above zero. 
Then tune in a num- 
ber of strong local 
amateur signals, 
noting their meter 
readings. There 
should be virtually no 
background "sharsh" 
noise on these signals. 
The average S' meter 
reading of the weakest 
signal giving no back- 
ground noise is about 
S8 or S9. 

Then tune in a weak 
signal (preferably a 
fairly local one which 
does not fade) in 
which the level of 
background noise is 
very high so that the 
signal can only just be 
heard. The meter 
reading will corre- 
spond to about S3. Before marking this point on 
the meter as S3, check with a number of other 
weak signals. 

S6 should now correspond to a reasonably 
strong signal with a fairly small amount of back- 
ground hiss. Finally all of the remaining ' S' 
points should be marked on the scale. The 
markings 10dB and 20dB above S9 will probably 
be spaced a little farther from each other than 
the ' S' points. 

VI 
6C4 
6J5 
etc. 

To A G.C. 
Line 

1 

Fig. 4. -A circuit which 
requires an extra valve. 

Accurate Calibration 

The following method of 
calibration may be employed 
by those who have a good 
quality signal generator with a 
calibrated attenuator. 

It is first necessary to choose 
the input level in microvolts 
which will correspond to S9. 
This will normally be between 
about 50 and 200µV; 100µV is 
a good figure for normal 
amateur work. 

The R.F. gain control should 
be fully advanced and a signal 
fed into the aerial terminal of 
the receiver from the generator. 
The signal should be exactly 
100µV or whatever level is 
chosen as corresponding to S9. 
This allows the S9 point to be 
marked on the scale. The 
generator input is then halved 
whilst the S8 point is being 
found, halved again for S7 and 
so on until the calibration is 
completed. This gives a cali- 
bration in steps of 6dB per S 
point at the frequency of cali- 
bration. Now, 10dB above S9 

is the point at which the input voltage is 3.16 times 
greater than at S9; this point can therefore also be 
marked using the generator. Above S9, 20dB is 
3.16 times greater than 10dB above S9 and so on. 

However accurately the receiver has been cali- 
brated at one frequency, this calibration will not 
be exactly correct at other frequencies, especially 
on other bands. It is thus very doubtful whether 
calibration by means of a signal generator is of 
any more value than calibration by ear. Even at 
the one frequency of accurate calibration, the 
accuracy will decrease with time, as the receiver 
goes slightly out of alignment and as the gain of 
the valves alters. 

If desired, the meter can be switched to 
perform other functions, e.g. measuring receiver 
H.T. and other currents and voltages so that any 
faults in the receiver could be found more 
quickly. It could also be switched to show the 
percentage modulation of the signal being 
received. 

Use a Good Aerial for SWL 
Simple receivers, such as 1, 2 or 3 valve TRF 

sets. are often used for S.W. listening. With these, 
a good aerial can make a great deal of difference 
to reception. This is very noticeable on 80m and 
top band (160m). Here, a TRF receiver, or even 
a sensitive superhet, fitted with a short aerial, may 
be tuned over the band and give only very poor 
results. The band may seem dead, or may seem 
to carry local stations only. If a long aerial is 
substituted, the band can become alive with dozens 
of transmissions which were previously unheard. 
For 160m, anything under 80ft or 100ft of aerial 
can be considered rather short. For shorter wave- 
lengths, shorter wires are satisfactory. 

Fig. 5. -A circuit which employs a double triode. 
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Short -wave Listeners' Log -7 
5 HOUGH conditions on the amateur bands 
vary considerably, according to season, time of 
day, and other factors, each band has its own 
particular characteristics. As a guide to the, short 
wave listener who has only recently become 
interested in this form of reception, the band 
characteristics may be listed as follows: 

169m 

Sparingly used, and mostly' for. fairly local 
contacts. The listener is most likely to hear stations 
working within a range of 50 miles or so. With 
darkness, the range increases, and transatlantic 
contacts have been made, but it is not very usual 
to hear distant stations on this band. 

80m 

Very popular for daylight contacts up to a few 
hundred miles. During daylight hours it is unusual 
not to hear at least a few stations working. At 
weekends, the band is often very fully occupied. 
As darkness falls, European stations often build 
up greatly in strength, and few local transmissions 
will be heard. Some activity is usual very 
early (before 7a.m.); from about midnight to 
early morning some long- distance contacts ,are 
possible. 

40m 
During daylight, skip may give best reception at 

a distance of some hundreds of miles, though 
ground wave or short range signals may be heard 
from locals. When darkness falls, the number 

of powerful commercial stations in or near the 
band makes the reception of amateur stations 
difficult. Through midnight and up to early 
morning, long -distance reception may cover most 
continents. 

20m 
This band is usually good for very long -distance 

contacts. Results depend a lot on sunspot activity. 
During the hours of darkness, world -wide reception 
may be possible. Sometimes during summer, the 
band gives good results during the afternoon. 
Results tend to change from hour to hour, or day 
to day. This is the highest frequency band which 
many popular "all- wave" receivers will cover, and 
if often worth checking for possible long- distance 
reception. 

15m 

Conditions may result in no signals being heard 
on this band at some hours, or for several days 
at a time. But it is expected that changes in the 
sunspot cycle will make this band very useful for 
long- distance reception during coming years. At 
present it can furnish very good long -distance 
results, when conditions are good. 

10m 

This band is also very variable, but can also 
give excellent reception over very great distances. 
When the band is usable, the listener may hear 
many distant countries. There are also periods 
when the band seems quite dead, but conditions 
can change rapidly during the day. 

TRANSMITTING TOPICS A Versatile 
END -FED TRANSMITTING AERIALS 

(Continued from page 58) 

Feedback Prevention 

The end -fed Hertz has high voltage at the point 
where it is joined to the transmitter. Good insula- 
tion should be used here, and the lead should be 
taken away from the equipment as directly as 
possible. If near microphone or leads, or early 
stages of the transmitter, feedback may cause 
oscillation, or other troubles. This is particularly 
likely with fairly high power. 

If this arises, and cannot be prevented by normal 
means (e.g. screened microphone leads, and 
reasonable separation of circuits) then an aerial 
coupler may be added. This coupler can use the 
circuit in Fig. 4, or that in Fig. 5. A few feet of 
coaxial cable are used between transmitter and 
tuner, and the tuner is situated a little clear of the 
transmitter, near the entry point of the aerial. The 
high impedance, voltage fed wire will then be well 
clear of the microphone, etc. 

TAPE RECORDER 
. (Continued from page 70) 

Now, mount the tape deck into the base of the 
cabinet, using four rubber buffers to mount the 
deck off from the top surface of the motor- board. 
Four chrome -plated screws secure the deck in I 
place. 

In making the' connections from the tape -deck 
to the amplifier, only one earth connection must 
be used. The metal parts of the deck are bonded 
together by the manufacturer and the one earth 
connection should be made via the outer screening 
of the record /playback head coaxial cable. If 
multiple earths are used, there is a possibility of a 
high hum level on playback. 

Final testing can now take place. A shorting 
' plug for socket A can be made from a coaxial 
plug with the centre connector soldered to a piece 
of bare copper wire which is then shorted to the 
body of the plug. 

Experience will soon show the correct indicator 
reading for good quality recordings. 
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There's NO BETTER WAY than 

THE "PICTURE BOOK" WAY 

of learning 
ELECTRICITY & ELECTRONICS 

(as 1000's have already discovered) 

from 
THE ILLUSTRATED COURSES of ELEMENTARY TECHNICIAN TRAINING 

Published by THE TECHNICAL PRESS LTD. 

BASIC ELECTRICITY (5 PARTS) 

BASIC ELECTRONICS (6 PARTS) 

BASIC SYNCHROS & SERVOS (2 PARTS) 

* * * 
In preparation BASIC RADAR, BASIC ELECTRONIC CIRCUITS, and BASIC TELEVISION 

Ask your bookseller about 

THE "PICTURE BOOK" WAY 

OR fill up this coupon 

COUPON - SEND NOW! 

L 

To THE TECHNICAL PRESS LTD. 

112 Westbourne Grove, London, W.2. 

Please send me your FREE prospectus. 
describing 'BASIC ELECTRICITY' 'BASIC 

ELECTRONICS' and 'BASIC SYNCHROS' 

and 'SERVOMECHANISMS' 

NAME 

ADDRESS 

PW 
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ENSURE SUCCESS WITH R.C.S. 
Explore the world 
on short -wave radio 

(10.100ml 
FOR 
ONI.Y 3S'- 

Construction price includes valve 
and one coil covering 40 -100 m 

Can be converted to 2v. or 3v. 
.0 Receives speech and music 
clearly from all over the world. 
Send 2f- for diagram and price list. 

All parts to 
Build. 

Post 1/6. 

YOU CAN NOW BUILD THE 

R.C.S. TAPE TUNER 
Will operate on all types of Recorder. 
Size 3} x It x lin. High impedance 
output, variable med. wave tuning. 
Triple wound Super -Hi -Q coil. Easily 
constructed from full instruction data 
and Layout Diagrams. Chassis and 
components colour coded. 

30'- 
CRYSTAL RECELVER 

Covers M/W Band 
All components 
including case 12'6 for 
Ideal for the beginner. 

AN IDEAL PRESENT!.. 
EASY TO BUILD TWO STAGE TRANSISTOR SET 

The set that looks ike a Radio Set 
Attractive Case 

..tt Mini .0005 Tuner 
High Q Litz Coil 
Works for months 
off No. 8 Battery ;1 
Simple to construct 
in 15 min. 

You can't go wrong. We 
guarantee good od results. 
Total Building 
Costs. P.P. 1/6 25f- 
Components Price List. Layout Plans If6 free with order. 

BUILD THIS AMAZING RADIO 
POWERFUL PERSONAL PORTABLE * Sturdy metal case. FOR * No holes to drill. . ONLY 35 f * Detachable rod aerial. * All batteries self -contained. * Can be built in I hour. * Covers medium waves. * Loud clear tone. * Selective tuning. * All parts are sold separately. 

This delightful set is designed to give 
you a completely personal portable 
radio. 
Bronze -finished case. Ideal for the 
beach, the bedroom, the office -in 
fact anywhere. 
Send 2f- for wiring diagram and components price list. 

Post and packing: Under 101- add 9d.; under 40f- add 116; over POST FREE 

T VVektm tes R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 MailO lyder 

Radio Component 

DEALERS 
You can obtain all the 

components for the 

"ROADFARER" 
and 

POCKET 6 RECEIVER 
from 

NORMAN ROSE 
(ELECTRICAL) LTD. 

The Component Specialist Wholesalers ! 

47 -49 -53 HAMPSTEAD ROAD, LONDON, N.W.I 
EUS. 6886;7 

29 CONSTITUTION HILL, BIRMINGHAM 19 
CENTRAL 4710 

153 OXFORD ROAD, MANCHESTER 13 
ARDW!CK I498 * Bona fide dealers -please apply for catalogue and lists on 

official letter or order form. 

3lAS-% c Vtt 
-the, l01 EW 

STANELCO 

Perfectly 
balanced 
Flat copper bit 
shaped for any 
application 
New stainless steel 
side plates eliminate 
corrosion 
Strong robust element 
with large surface en- 
sures good heat transfer 
and long life 
Improved shock resis- 
ting moulded handle. 

A really professional, high wattage \ 
iron at an economical price. 
Suitable for operation at 12 v., 50 v., 100 /110'v., !, 
200/220 v., and 230/250 v. 
Please state voltage required when ordering. 

, Send for leaflet or or, der direct from: 

Standard Telephones and Cables Limited 
Industrial Supplies Division 

Stanelco Process Heating, Footscray, Sidcup, Kent 
Footscray 3333 

100 WATT 
SOLDERING IRON 

costs. only 29f- 
including post & packing 

All elements Ruh 
tested at 1000 volts 

to earth to ensure 

RELIABILITY, 
QUALITY AND 

SAFETY 

ki;. 
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Club News - 
REPORTS OF CURRENT ACTIVITIES 
BURY RADIO SOCIETY 
Hon. Sec: G. Winter, 269 Lever Street, Radcliffe, Manchester, 
Lancashire. 

As from April 11th, meetings will be held at the Knowsley 
Hotel. Kay Gardens, Bury. 

Future Events: 
April 11th -My First 18 Months by G3NNW. 
Mav 9th -Junk Sale. 

FLINTSHIRE RADIO SOCIETY 
Hon. Sec: L. W. Barnes, 1 Bryn Coed Park, Rhyl. 

At the Annual General Meeting the following officers and 
committee were elected: President F. G. Southworth, GW2CCU, 
Chairman H. T. Jones, GW3NQP. Hon. Sec.. L. W. Barnes, Hon. 
Treasurer W. Davies. Committee, J. T. Lawrence, GW3JGA/T, 
J. Nicholas, GW3OIN, K. Schofield, GW3KYT. 

Future meetings will be held at the Bee Hotel on the last 
Monday in each month. 
MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec: M. Pharaoh, G3LCH I Madeira Road, Mitcham. 

The Annual General Meeting was held on 24th February and 
was well attended. The RSGB Affiliated Societies contest was 
held on February 4th and 5th. The G5UX key award can be won 
by any transmitting member of the Society. Points are scored 
on the bases of one point per country worked on any of the 
amateur bands. Proof of contact is not required but inspection 
of station log entries may be required. Scores should be sent to 
the Hon. Sec., for inclusion in the News letter each month. 

Future Events: 
April 7th -Junk Sale. 
April 21st- National Field Day arrangements. 
May 21st- National Field Day dummy run. 
June 3rd/4th-National Field Day. 
June 30th- National Field Day post -mortem. 

NORTHERN MOBILE RADIO RALLY 
Hon. Sec: J. Charlesworth, G3IJC, 23 Craven Lane, Gomersal, 
Leeds. 

The fourth Northern Mobile Radio Rally will again be held at 
Harewood House, (near Leeds) on Sunday May 28th. 
REIGATE AMATEUR TRANSMITTING SOCIETY 
Hon. Sec: F. D. Thom, G3NKT, 12 Willow Road Redhill, Surrey. 

The Annual Dinner was held on February 11th, when 35 
members and friends were present. The G8KW Trophy for the 
first place in the Open Class of the constructional contest was 
awarded to BRS 20809. The "XYL" Cup donated by mothers 
and wives of members was awarded to R. Wells for the Junior 
Class. Informal meetings are now being held on the first Thurs- 
day in the month at The Tower, Redhill, for seniors, and at the 
homes of transmitting members in rotation on the first Saturday 
in the month for juniors. 

Future Event: 
April 15th -G3BCM will demonstrate his "Top to Ten" Trans- 

ceiver. 
THE SLADE RADIO SOCIETY 
2 Orchard Road, Erdington Birmingham 23. 

Meetings are held at the Church House High Street, Erdington, 
Birmingham 23. 

Future Events: 
May 5th- Application of Electronic Devices in Industry by 

W. and T. Avery. 
May 19th -Map Reading for Direction Finding by D. S. 

Chapman. 
SOUTH YORKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec: E. Brailslord, 15 Ayrsome Walk Cantley, Doncaster. 

The R.A.E. course being held at the Doncaster Technical 
College is proving very popular and has 16 students. Meetings 
are held at the Palace Buffet, Silver Street, Doncaster every 
second and fourth Thursday in the month at 8 p.m. 

Future Events: 
April I 3th-Ragchew. 
April 27th -Talk on Receivers by Joe Clennell G3HNJ. 
May I Ith -Free Night. 
May 25th- Supersonics by L. Bennett G213OJ. 
In the near future the society will be operational under its 

own cal! sign. 

AN ALL BAND 
(Continued 

75W TRANSMITTER. 
from page 66) 

socket to a point adjacent to VS valveholder. Since 
the input is at high impedance, this cable causes 
some mismatch, but this is not important if the 
ten ̂ th is made about four feet. 

R.F. Section 

The input from the VFO is by airspaced 
coaxial cable through a Pye elbow and socket. A 
short piece of similar cable goes from the input 

RI 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
SI 
CI 
C2 
C3 
C4 
CS 
C6 
C7 
C8 
VRI 0.5M VR2 
LFC1 IOH, 250mA LFC2 

COMPONENTS LIST 
FOR POWER UNIT AND MODULATOR 

(Fig. I, page 1091 of the April issue) 

1k ;W R9 220k W 
IM ;W RIO 220k 
270k ;W R11 100k 1W 
47k ;W RI2 about I-5M -W 
180k 1W R13 about 700k 
1k ;W R14 33M ;W 
22k ;W R15 I00k äW 
220k 1W RX 0.8 V. (see text) 
see text 
8µF 450VW elec C9 8µF 250V W elec 
16µF 450VW elec CIO 0.01 ItF mica 
8µF 450VW elec CI1 8µF 25VW elec 
815F 450VW elec C12 005µF mica 
16µF 450VW elec C13 100pF mica 
16µF 450VW elec C14 0.01 µF ceramic 
0-1 ILF paper 3SOVW 
8µF 25VW elec CI5 0.01 µF ceramic 

10k w.w. 
10H, 250mA 

VI 5R4GY or 5Z4G V3 VR65 (SP61) 
V2 VR65 (SP6I) V4 6F8 or 65N7 
MI 500µA FSD (see text) 
TI 350- 0 -350V, 5V 2A or 6.3V 2A with series 

resistor (RX) 
T2 350- 0 -350V, 6-3V 4A 
T3 12V IA charger transformer 
MRI l Bridge rectifier rated at 700V, 1S0mA. 
MR2 .(This may be made up from four half - 
MR3 j wave types each rated at 350V) 
MR4 12V IA rectifier 
3 Mazda octal valveholders 
3 International octal valveholders 
1 4 -pin Jones socket 
2 valvebases (plugs) 
2 2 -pole, 3 -way switches 
S 1 -pole, I-way toggle switches 
1 2 -pole, 2 -way toggle switch 
1 single contact jack socket 
I double contact lack socket 
Aluminium knobs, hardware, chart frame, 

wire, etc 
Fl 250mA F2 150mA 

(To he continued) 
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The Editor does not necessarily agree with the opinions expressed by his correspond,,.a 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
add d envelope must be enclosed with the coupon from 
page iii of the cover. 

MODULATION 

SIR,- During the last two months, I have 
received an overwhelming number of replies 

to my queries raised in the January PRACTICAL 
WIRELESS. All the letters except two were against 
the motion; one sent me a circuit of a transmitter 
based on my lines that " really worked " aZtd the 
other pointed out its applications in the field of 
SSB, and in high power B/C installations where 
the problem of producing several kW of audio 
for modulation purposes is by no means small. 

For the benefit of any readers who may 
want to know the values of the tuning capacitor 
referred to in my original letter, they are 50 -5pF, 
50 -5pF, 35 -5pF. 

In conclusion I would like to thank all those 
who took the trouble to write such an interesting 
selection of letters to me. - J. R. MILLER 
(Somerset). 

RADIO HOGS 

SIR, -May I heartily endorse the comments 
about the use of pocket radios made by 

Thermion in February PRACTICAL WIRELESS? 
These people are on holiday to enjoy themselves 

as much as they can without breaking any law. 
Nobody else matters! They are the only people 
who count (or so they seem to think!) and if they 
inconvenience anybody else, that doesn't matter. 

These "radio- hogs" have their radio sets so 
loud that everybody (except the stone deaf) in 
the vicinity is compelled to listen to the personal 
choice of the owner of the offending set. The 
choice is not, as a rule, a very good one. It is 
quite possible to walk along the sea -shore in 
August and hear the whole of a radio programme 
without missing one demisemiquaver as one is 
never very far from a radio blaring the strains of 
some jazz band. It is surely time that the big -wigs 
concerned realised this and did something about 
these selfish people. May their valves burn out 
and their loudspeakers disintegrate! -D. A. Pict= 
London S.W.4). 

RADIO MOSCOW 

STR, -I think T. Roeves (March issue) is wrong 
when he says that Moscow broadcasts on 1734m, 

because the Voice of America broadcasts jazz on 
this wavelength at 23.15 G.M.T. every day. On 
the same wavelength it also broadcasts news and 
discussion programmes in English and in a number 
of foreign languages. -J. LOWRIE (Edinburgh). 

CRYSTAL SETS 

SIR, -I have read with interest the various letters 
sent in by readers concerning crystal sets and 

the exceptional reception obtained. 
However, if one gave thought to the subject it 

may not be so remarkable as it may seem. 
I possess a crystal receiver and am able to 

receive (under favourable conditions) Radio 
Moscow, Voice of America, Luxembourg and 
many other transmissions, including Morse. The 
reason for this is as follows. 

It is a well known fact that crystal sets only 
make the more powerful transmissions audible 
such as the Home Service; depending where you 
are situated and depending on the coil, e.g. 92 
turns on a l *in. former with capacitor at approxi- 
mately 490- 500pF; now when the capacitor is at 
minimum capacitance, the natural wavelength of 
the aerial in conjunction with the coil is obtained, 
which the diode converts to an audio signal. 

Radio Moscow may be beaming a trans- 
mission to the U.K. and under favourable 
conditions will be at maximum strength, ideal for 
the crystal receiver to pick up clearly. Owing to 
atmospherics and the influence the ionosphere has 
on reception, it may fade out completely to be 
taken up by, say, the Voice of America, which in 
its turn drifts out for another station taking pro- 
minence such as Radio Luxembourg; and so it 
goes on. In, fact this "exceptional reception" is a 
perfectly natural phenomenon based on the fact 
that crystal receivers when operating on a natural 
aerial wavelength only make -audible the 
strongest signal. It all depends on the natural 
wavelength of the aerial and coil and conditions 
between the crystal receiver and radiating trans- 
mitter mast. -A. DYSON (Sheffield). 

QUARTZ CRYSTAL ETCHING 
SIR, -I have read with interest an article in 

PRACTICAL WIRELESS entitled " Quartz Crystal 
Etching ", by J. B. Dance. 

I feel that the author of this article has not 
stressed strongly enough the dangers of using the 
chemical, ammonium bifluoride, for the purpose of 
etching silica. He points out the danger of using 
hydrofluoric acid without stating that ammonium 
bifluoride etches by virtue of its dissociation into 
ammonium fluoride and hydrofluoric acid thus: - 

NHa HFz s NH4F +HF 
and therefore in solution ammonium bifluoride is 
potentially just as dangerous as hydrofluoric acid. 
To the chemist hydrofluoric acid is' not a strong 
acid as measured by its dissociation constant; 
nevertheless it is extremely active chemically owing 
to its tendency to replace oxygen and complex 
formation. It is therefore extremely dangerous to 
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TAPE 
RECORDER 
Manufacturers' brand new, comsat 
production offer. Latest 6 -valve 
circuit based on Mullard', famous 
design. Magic eye level Indicator. 
Volume and tone controle. T.C.C. 
printed circuit already wired. Only 
power pack and control. to assembly 
and wire. Valves EFS6, ECC83, 
EL84, EM84 and EZ80. A sensitive 
quality recorder at Specal Unit Prices. 
Wired printed circuit, power pack components, c ontrols and 
knobs, etc . .. .. .. .. .. .. 25.15.0 p. & p. 2/6 
Set of 5 valves, as above .. .. .. .. 22. 5.0 p. & U. 1/- 
B.B.R. Monardeck Tape Unit .. .. .y 28.19.6 p. & p. 4,6 

BARGAIN REDUCTION -complete kit . 216.10.0 carr.51- 
Atttacwfve 2-tone Cabinet 13 x 12 x 7in., and 9 x Sin. Speaker. 
Special Discount Price .. .. .. .. 28. 5.0 p. & p. 4/6 

Illustrated Handbook with full detaile, 216 poet free. CoNoro Gladio 
Tape Deck con be supplied with modified circuit us alternative as follow- 
COLLABO Printed Circuit .. .. 27.10.0 p. & p. 2/6 
COLLARD Studio Tape Deck .. .. .. 212.12.0 p. A P. 7/6 
16 x 14 x lin. Cabinet Speaker .. .. .. 28.17.6 p. & p. 4/6 

RECORDING TAPE -Special Offer 
American COLUMBIA C.B.S. , 1st Grade P.V.C. TAPE. hut 
Mader and site ,coy. Brand New and Boxed. 

t., 600f 
Standard 

15/- 900fí. 
Long Play. 

19/8 
.I in., 900ft. .. 16/0 1,200ft. .. .. 22/8 
7i n., 1.200ft. . 21 /- 1.800ft. 82/- 
DOUBLE PLAY and OTHER SIZES AVAILABLE AT 

SPECIALLY REDUCED PRICES 
Plastic Tepe Reels .. ..v,. 2/8. sm. 3/- : , n. 8 /8, 7M. 3/8 

J 

AUTOCHANGER RECORD 
PLAYER KIT 

A.C. SUPPLY 200 -250 v. 

Attractive 2 -tone cabinet -famous 
COLLAHO 4speed, full mixer, 10. 
record gram unit. Studio Val pick -up 
with dual sttylli for Std. -L.P. recordings. 
2 -valve amplieer with quality neg. 
feedback circuit, volume and toue 
controls. Fully isolated from maim 
by double -wound transformer. NOT 
the live chassis type as often offered 
In cheap commercial models. 
Ready -wired 2 -valve Amplifier, complete with 
din. high dux speaker .. .. .. 29.19.6 
Two-tone cabinet 18 x 13 0 din. .. .. .. SS. 8.0 
Collant Conquest. Model 160/V .. 25.10.6 
Complete 3 unit kit, special Bargain Price .. 112.19.6 

Simple assembly, a screwdriver only required. 

p. s p. 2/6 
p. & p. 3/6 
p. & p. 4/6 

care. 7/8 

JASON FM TUNER UNIT KITS (87 -105 Mc /s) Standard Model (FMT1)- 
ae preeiomly extensively advertised. Complete Hit-6 gni. P.P. 2/8. Set. 
of 4 spec. valves now only 20/ -. 
Tuner Coil Set. IFa and Ratio Detector, etc., 26 / -. 
Model FMT2- attractively presented shelf mounting unit in enclosed metal 
cabinet with built.in power supply Complete Hit 27. P. at P. 3 /6. Set of 
6 spec. valves, 37/0. 
Latest Model -JTV2- Switched Band 1 -2 -3 AM /FM Unit with AFC. Kit 
112.18.6. P. & P. 2/6. 
New Jason Comprebensive PM Handbook 2/6, post free. 48.hr. Alignment 
Service, 7/6. P. & P. 2 /li. 

TRANSISTOR PORTABLE 
Famous manufacturers 6 /e 1 design based on 
Milliard and O.E.C. developments. Printed 
circuit, 6BVA let grade transistors, XA102. 
XAI61 (2), 0A70. XB103, XC101 (2) or 
equivalents. Quality components only supplied 
to ensure beet results at attractive price. 
Set of 6 BVA Transistor and Diode .. 
Printed Circuit, IF's 131 oft. coil, Driver Trans., Ferrite 
rod aerial .. 

Resistors, Coadonaers, Twin Gang and Volume Control .. 
7 x tin. Quality 35 ohm matching speaker .. .. .. 
or Complete Kit at Special Offer -ONLY .. .. .. 
Handbook and Circuit details .. .. .. .. 

70/- p. S P. 

51 /6 p. & P. 1/6 
87/6 p. & p. 1/6 
25 /- P. & P. 116 
28.19.6 poet free. 
2/- poet free. 

TRANSISTORS -BVA 1st grade -ex MIre. Magda 
XA102, 10/8; XA101, 14/6; XC101, 10/6; OC70, 9/8; 
XB10.2. 10/ -: XAI03, 15 / -; OA91, 8/6; 0A70, 2/9. 

Hours 0 e.,,,.- , n.,,,.. 1 p.m. 11 ,70..4,,,,. 

RADIO COMPONENT 
SPECIALISTS 

70 BRIGSTOCH ROAD. THORNTON HEATH. SURREY 
Eel.. 1040 Telephone THO 2188 

Terns C. 11.0. or C.O.D. Pore and Peeking np to Oh, 7d., 
Ilb, 1 /1, ;Ub, 1/S, bib, 2/ -, 10M, 2/9. 

83 

FOLLOWING THE STUPENDOUS 
SUCCESS OF THE "MIRACLE" 

WE NOW INTRODUCE FOR 
1961 

THE CONTESSA 
A really remarkable 

2 BAND 6 TRANSISTOR 
SUPERHET KIT 

(As displayed at the Radio Hobbies Exhibition) 

The CONTESSA 
is the professional 
looking set with 
the professional 
performance. 

Study these brilliant features 
which cannot be found in any 
other kit .... 

Waveband Coverage of 530 k /cs to 1620 k /cs 
and 160 k /cs to 270 k /cs. 
Assured reception of at least a dozen stations 
in daylight! 
Large clearly -calibrated station -named dial. 
Internal high -gain Ferrox Aerial. 
5.1 ratio slow motion tuning. 
Fitted with the latest 12000 line high -flux 
loudspeaker. 
Power of 410 milliwatts from the single -ended 
push pull final stage. 
Specially designed aerial matching coil for 
use in a CAR. 
Only first grade fully guaranteed Mazda 
matched transistors and diodes are used. 
Double tuned IF transformers for maximum 
gain and knife -edged selectivity. 
Fully drilled printed circuit panel marked with 
component numbers. 
The two colour case measures 10 x 7i x 3+> in. 
and weighs approx. 4 lbs. 
Battery lasts 4 months with normal usage. 
Book supplied with detailed assembly ins- 
tructions, diagrams and circuitry. 
Anyone can build this set -everything supplied 
Just a soldering iron required. 

Inclusive price for all associated components, L /ILK) 
cabinet and battery, complete in every detail. 

Plus 3/6 Regd. P.P. 
Or our BUY AS YOU BUILD SCHEME any parts sold 
separately. Send for comprehensive descriptive manual 
anti parts list, 3/6 post free. 

See and hear a working model at:- 
RADIO CLEARANCE LTD. 

27 Tottenham Court Road, London W.I. 
Telephone: Museum 9188 
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(. POST HASTE * 
JASON F.M. TUNER KITS 

We are the authorised Jason dealer and the whole kit is as 
supplied by them. 
FMTI Standard variable tuner, complete with valves £6.17.6 

Hire purchase deposit 111716 and 6 monthly.., El. 1.8 
FMTI Power pack ready drilled chassis, complete ... £2.12.6 
FMT2 Shelf mounting, less power supplies, complete 17.17.6 

Hire purchase deposit 11.11.6 at 6 monthly .. EI. 4.4 
FMT2 As above, but with power supplies, complete L9.15.0 

Hire purchase deposit 11.19.0 and 6 monthly LI .9.4 
FMT3 Fringe model, less power supplies, complete 19.12.6 

Hire purchase deposit ¿1.18.6 and 6 monthly El. 9.0 
FMT3 As above, with power supplies, complete .. E12. 0.0 

Hire purchase deposit ¿2.8.0 and 8 monthly... E1. 6.6 
Mercury 2 Switched tuner with A.F.C. TV sound ... ¿10.15.0 

Hire purchase deposit L2.3.0 and 8 monthly... LI. 4.0 
JTV /2 As above, but shelf mounting and powered ... ¿14.15.0 

Hire purchase deposit 12.15.0 and 12 monthly El. 2.0 
The Instruction Book is included in all kits. 
REQUIRED CHANNELS MUST BE SPECIFIED FOR 

SWITCHED TUNERS 
Instruction Book for FMTI, FMT2, and FMT3, 216. Mercury 2 
and JTV /2, 316. 

A more detailed list can be sent upon request. 
ALL JASON TUNERS ARE ON DEMONSTRATION 
ALL THE ABOVE TUNERS ARE ALWAYS IN STOCK 

* POST FREE 
TRANSISTORS 

0C44 Mixer .,. 121- 0071 Audio ... 816 
0C45 I.F. . 121- 0072 Audio 816 

All Brand New Mullard and Not Sub -Standard. 
Matched pairs of 007 I and 0072 can be supplied at no extra cost. 

"PRACTICAL WIRELESS" 
SUPERHET 

n. Osmor printed circuit version. 
POCKET 

Osmor Rod Aerial, 101 -. I.F.T.s P 
and Osc. Coils, 2216. Osmor Driver, I1/6, Osmor Output, 1016. 
Sec Mullard Transistors, 6116. J.B. Gang, Ill-. Trimmers, 218 pr. 
Set Condensers, 151 -. Resistors, 616. Ardente Vol. Control, 10/6. 
Ardente W /C, 3/6. Speaker, 19/10. OA81 diode, 41 -. Hardware, 
416. Printed Circuit, 91 -. Case and Knob, 716. PP4 Battery, 2/ -. 
Leaflet illustrated, giving full instructions and constructional 
details, 119. 

All the above components, if purchased at one time L9.19.6 
WEYRAD P50 Coils and transformers for a dual wave transistor 

Superhet, with printed circuit and ferrite rod aerial. Long 
and medium wave aerial RA2W, Osc. coil P50 /IAC, 1st 
and 2nd I.F. Transformers P50 /2CC, 3rd I.F. transformer 
P.50 /3CC, Driver transformer LFDT2, Printed circuit 
PCAI. Constructors' Booklet 213. The above WEYRAD 
set with book, 12.16.0. 

COLLARO STUDIO DECK. List price £17.10.0, OUR PRICE 
¿12.19.6. Hire purchase deposit 12.19,6 and 8 monthly 2716. 

WE PAY ALL POSTAGE AND INSURANCE 
ALL ORDERS DESPATCHED SAME DAY 

MONEY WILL BE REFUNDED IF REQUESTED 

SURBITON PARK RADIO Telephone: KIN 6649 

(Established over 30 years) Hours: 9 a.m. to 6 p.m. 1 p.m. Wed. 
48 SURBITON ROAD, 

We do not close for lunch 
KINGSTON UPON THAMES, SURREY Open all day Saturday 

:;`¿`,;?<h`,,',::: a::>i?;s:%#::::r>::::::i>.sx:< W/' R.FU /Eel 
of the 

STEREO HANDBOOK 
BY G. A. BRIGGS 

Technical Editor R. E. COOKE, B.Sc. (Eng.) 
PRICE 1016 (1116 post paid). 

The High Fidelity Magazine 
Dealer Library, Jan. 1961 says: 
To high fidelitarian and dealer alike, G. A. Briggs 
needs no introduction. The author is well known for 
both his work and writing on loudspeakers. The 
Stereo Handbook is written in Briggs' customary 
salty style and is, for a hard- cover, technical book 
profusely and Interestingly illustrated. 
The book is much to be recommended to anyone 
wishing to put stereo in an intelligent perspective. 
Additionally, ft will serve as a guide to dealers plagued 
with customer questions about how to set up a system 
for optimum effect. Stereo Handbook is "must" 
reading for anyone who does not believe that there is 
room in the overall sub,iect of stereo and high fidelity 
for a hearty chuckle. Highly entertaining and 
Informative. 
Sold by Radio Dealers R Bookshops. 

Published by: 

! 

For Safety's Sake 
use 

AVO Prodclips 

Wharfedale 
WIRELESS WORKS LTD 

IDLE 
BRADFORD 
YORKSHIRE 
Telephone: 
Idle 1235/6 

Grams: 'Wharfdel' 
Idle, Bradford 

Pat. No, 748811 

with Trigger -Action Spring - loaded CIiPt 

= PRESS TRIGGER TO OPEN 

RELEASE TO GRIP 

Safety first every time with these patented spring - 
loaded AVO ProdClips. 
Cleverly designed for use as insulated prods, they are invaluable 
for reaching sod holding test points which are difficult of access. 

Suitable for use with AvaMeter, Multiminor Posc Free 

and Ano Electronic Test Meter Leads. 
IS- 

,\\ per pair. 

1SS® LTD AVOCET HOUSE, 
92.96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

VICtorio 3404 (12 lines) 
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 
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handle and it is essential that protective clothing 
and eye shields should be worn when handling 
hydrofluoric solutions, especially as this acid 
has the insidious property of eating through flesh 
without any initial warning that acid has con- 
taminated the skin. Such wounds, to my certain 
knowledge.' are difficult to treat and take a con- 
siderable time to heal, even with hospital treat- 
ment. 

In my opinion, it would be advisable for non- 
technical readers of PRACTICAL WIRELESS to leave 
such a potentially dangerous chemical as ammon- 
ium bifluoride strictly alone, -it would be safer and 
cheaper in the long run to buy the required 
crystal and keep one's fingers and eyes intact. - 
G. P. MITCHELL B.Sc. G3OFJ (Wallington). 

A PLEA FOR PLASTICS 

SIR, -Why are wax and pitch still used in the 
manufacture of some components? The only 

answer seems to be that they are both highly 
" moistureproof ". They are also extremely thermo- 
plastic, and are thus very messy to use. Why 
cannot plastics take their place? With such 
an excellent range of plastics at the manufacturers' 
disposal, there is no apparent excuse. The smaller 
the component, the larger the case weight, or so 
it would seem. This could be avoided by using 
more plastic and less metal etc.-N. J. CORNFORD 
(Beaconsfield). 

THE 4W AMPLIFIER 
SIR, -A friend and I both built the 4 -watt 

amplifier described in the January 1961 issue. 
On completion, we both experienced the same 
fault. This had the effect of producing " beating " 
at a constant rate in the loudspeaker. By experi- 
ment, it was found that by connecting the 270k 
resistor directly across the treble control, the fault 
cleared. 

We now have good results on both VHF /F.M. 
radio and with a record player. 

This may interest other constructors. -J. B. C. 
(R.A.F., Scotland). 

WIRELESS 85 

THE P.W. SUPERHET 

S..11R,-After some set -backs 1 have completed 
the construction of the P.W. Pocket Superhet 

Transistor Set, and I am very pleased with its 
performance. I derived much help in the adjust- 
ment of it from the article in the December issue. 
The article on " Checking Transistor Circuits " in 
the March issue was also of great value. I have 
built many sets in my time but none has given 
me greater pleasure or more satisfaction. It is 
remarkable that a set employing such a small 
battery can give such a loud signal. -W. LYNCH 
(Glasgow). 

TRANSISTOR HOLDERS 

SIR, -In reply to Mr. E. Krell (February), on 
transistor bases, I can only think that he is 

not very interested in his hobby. Whilst I was in 
Malta for a time, I had the opportunity of building 
a transistor radio and in the kit complete with 
transistors were their bases. Besides, Mr. Krell, 
surely as an enthusiast you must have come across 
a little tool called a " thermal shunt ". If one of 
these is clipped against the base of the transistor, 
hardly any damage at all can be caused by heat 
from the soldering iron. -E. AVERY (Fareham). 

REFLEX CIRCUITS 

SIR, -In the days when valves were very expen- 
sive an arrangement known as reflexing 

became popular, as it enabled one to use a single 
valve for two purposes. It appears to me that the 
present position with transistors is parallel with 
the period of which I am thinking, and the use of 
transistor reflex circuits should be possible. Many 
old hands will remember the old S.T. circuits in 
which even two H.F. stages were reflexed for use 
as two audio stages, and I would think that some 
similar scheme would be practicable with good 
transistors (to avoid the disappointment and waste 
of time of using " surplus " transistors). Is there 
any " snag " in this suggestion, or is this yet an- 
other way in which the valve still holds precedence 
over the transistor ? -G. TREEBY (Bath). 

"ROADFARER" COMPETITION 

..V S announced in the Editorial of the previous 
issue, a prize of £100 will be awarded for the 
" Roadfarer " receiver which, in the opinion of a 
committee, is judged to be the most efficiently 
constructed and presents the neatest appearance. 
Consolation prizes will be awarded to runners -up. 

The committee will consist of the Editor and 
representatives of the following firms: - 

Richard Allan Radio Ltd. 
Jackson Bros. (London) Ltd. 
Newmarket Transistors Ltd. 
Osmor Radio Products Ltd. 
Swindon Condenser Co. Ltd. 
Readers who intend to participate in this 

competition should complete the coupon aand send 
it to: -The Editor, PRACTICAL WIRELESS, Tower 
House, Southampton Street, London, W.C.2. 

Mark your envelopes " Competition " in the 
top left -hand corner. 

DO NOT SEND IN YOUR ENTRY YET. A 
further announcement will appear next month. 

r t 
I intend to enter my receiver in your 

competition, and agree to abide by the 
decisions of the Committee. 

Name 

Address 

BLOCK LETTERS PLEASE 
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RECEIVERS & COMPONENTS 
KITS BUILT, tested. Details S.A.E. 
6 Hooker Road, Heartsease, Norwicts, 
Norfolk. 

RECLAIMED VALVES, tested and 
perfect; auge stocks; all one price, 
5/- plus 6d. postage each. Delivery 
by return. LEWIS, 46 Woodford Ave., 
Ilford, Essex. 

GUARANTEED VALVES from 1/ -. 
Radio. TV components. Transistor 
set Kits from 10/ -, S.W. Kit 22/8, 
Lists 3d. HAMILTON RADIO (W ), 
13 Western Rd., St. Leonards, Sussex. 

SPARES -VALVES -TUBES 
1930 -1960 

Guaranteed Perfect, ex- workings egttip- 
nrent LOTs from £1. FOTS. 030. Tr., 
Coils cheap. TUBES guar. 6 months, 
picture shown or FITTED FREE. 9 -10ín. 
30/-, 12ín. 40/ -, 14tH. 60/ -. 17tH. 60/ -. 
VALVES, 3.000 types stocked. EF91, 51391, 
6J5. 2 /'. EF80, ÚF42, 6F1. 20D1, 3/.. 10F1, 
6V6. 6SN7, 4/ , PL81, PY81, ECL80, EY51, 
ECC81, 6F13. 20F2. 6E25. 7C5. 7Y4, 5 / , 
EL36, KT36, 6P28, PY31, U35, U281, 7/8. PL38, 
PZ30, 20P1, 20P3, U24. 10 / -. Old 4. 5 and 7 Plu 
types, 5 / -. Postage 6d. Speakers. 6 -8in. 7/8, 
101n. 7 x 4, 10 / -. New transistors, 0C44, 
0C45, 15 / -. Send S.A.E. for list or with 
enquiries to: 
"ST. JOHN'S RADIO ", 154 St. John's Hill, 
S.WV.11. Tel. BAT 9838. 

BARGAIN - Recovered speakers lin. x 
41n. and 8in. 5/- ea., p. and p. 2/6. 
Recovered Cyldon Tuner Units (ex 
TV's) less valves with biscuit for 2, 9 
and 18 and knobs. 9 megs, 16 megs, 
34 megs. I.F. outputs. Series or 
parallel heaters. State type wanted. 
5/' ea.. p.p. 2 /6. J. R. CALVERLEY 
AND CO. LTD., 130 Water Street, 
Radcliffe, Lancs. 

STOCK SALE. Lists 2d. Mail only. 
98 Greenway Avenue, E.17. 

ANOTHER FANTASTIC OFFER. New 
Manufacturer's surplus S.M.L. Wave 
Band. Chassis, complete -no valves- 
not tested. Only 27/8 carriage paid. 
22 Birchall Road. Rushden. 

RATES: 6/6 per Une or part 
thereof, average five words to line, 
minimum 2 lines. Box No. t/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

In Scotland 

RENVUE 
for Better Value 

COMPLETELY REPROCESSED TUBE 
(NEW GUN, RESCREENED, 

ALUMINISED) 
12,6v and 6.5 v, 0.3 amp., 

17 and 15in. Types ... 16.10.0 
12.6v .nd 6.5 v., 0.3 amp., 

14in. Types ... ... E6. 0.0 
12v., I5in. Types ... ... E7. 0.0 
2v, 12 and ISin Types .. E6. 0.0 

Electrostatic 90 degree and 110 degree tubes 
10f- extra. Carr. paid. 

101- ALLOWED ON OLD TUBE 
Terms arranged. 

FERGUSON 
14ín. BBC and STV Consoles ... E12,10.0 
I4in. BBC and STV Receivers ... 110.10.0 
I7in. BBC and STV Receivers ... £19, 0.0 

COMPLETELY OVERHAULED AND 
FITTED WITH COMPLETELY 

REBUILT TUBE 
with One Year's Guarantee 

E5 Deposit. Term:, on Balance. 

Renfrew Electronics Ltd. 

Anderson Drive 
Renfrew Scotland 

Te.'.: Renwew 2642 

RECEIVERS & COMPONENTS 
/continued) 

LEADER RADIO 
THE "NEW COMPANION" TRANSISTOR -8 

The latest Superhet Car Radio /Portable. Two - 
tone Cabinet. Slow motion tuning. tits transis- 
torn, printed circuit etc., tunable over long and 
medium wavebands. Cabinet 11 s s s 3ín. speaker 
7 x 4in. Complete kit with assembly instructions 
lese battery 29.19.8. Battery 8/8. P.P. 6/ -. 

THE NEW 083102 "P.M." TRANSISTOR -6 
A highly sesitive sis transistor superhet for medium 
and long wavebands. Design Incorporates printed 
circuit and high "Q" ferrite aerial etc. Kit complete 
Instruction data less battery 89.15.0 

REPANCO MINI -4 
The popular pocket four transistor superhet. 
Sise 51 s 3/ x 1" /rein. with pre- aligned coils and 
transformers. 211n. high dux speaker; ferrite slab 
aerial. Easy to build. Kit complete with instruction 
data, less battery 87.10.0 
REPANCO OSMOR, TELETRON, T.B.L coils, 
transformers, etc., for transistor radios. S.A.E. 
for nets. 
THE TELETRON TAPEJAK (Transistorised Tuner). 
Converts vau tape recorder into a high quality 
Radio Receiver. Recording of radio programmes 
directly on tape. High sensitivity. 75.9.0. less 
PS4 battery. Carr. '216. 
TIM TRANSISTORISED F.M. Hl -FI TUNER 
FRONT END, worm drive, 28.10.0. IF and RATIO 
DETECTOR STRIP. 80.8.0. Roth pre- aligned. 
COLLABO STUDIO TAPE DECK. 3 motors, 3 
speed, only 711,10,0. S.A.E. with enquiries. 
78 VISTA WAY, KENTON, HARROW, MIDD/L 

Phone: WOR 4512. 

COMPONENTS, VALVES, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION, 4 Masted Rd., Peck- 
ham, S.E.15. (New X 7152.) 

NEW AM /FM STEREO 
INPUTS FOR TAPE, 78's, etc. 
MW -LW -VHF 
PUSH -PULL OUTPUTS -16W 
SEPARATE TONE AND VOLUME 
INTEGRAL PREAMPLIFIER 

BEL, Marlborough Yard, London N.I9 
Arc 5078 

TELEVISION TUBES Rebuilt, 1 year 
warranty. Mostly 75/. exchange, 3 
Pank Ave., New Barnet. BAR 3185 
now! 

AMTAT KIAT 
STILL MORE BARGAINS - 
Receiver No. 114. Has 3 -EF91, 2 -EL91 
valves 124 -156, Mc. for Conversion details see 
"Short Wave Mag ", Feb issue, 25/- each, 
post 2/ -. 
Periscope Prisms. Slightly soiled silver- 
ing. But still a bargain at 1/- pair, post 2/ -. 
Phones Output Transformers. 6d. ea. post 
lid. 
Frost Warning Thermostats. Low voltage 
type, adjustable. Cheap at 9d. ea, post 6d. 
IFT, 30 mc, With can, 2-adj. cores, 3d. ea, 
Block Condensers, 2 x 0.875 mid.. 400 v. 3d. 
ea. Ideal for Speaker cross -over net works. 
Control Units No. $9 and 90. Box with 
3.P. 6W., switch, 250.V.3.A slider switch, LT 
toggle, jacks and plugs, 3/8 ea, post 2/ -. 
Silver Mica Condensers. 430 pf only, 1/- 
doz. 
Allen Keys No. 8, 1/- doz. 
Disc Magnets, 2/- doz. 
Box of 4 Motor Brushes, L- doz boxes, 6/- 
gross boxes. 
Insulated Bushing. i- hole, L- doz. 
Brush Holder Caps, 1/- doz. 
Asstd. Potms. 3/- doz. 
30K or 33K, 2W, carb. res. 1/8 doz. 
Asstd. Valves, 24/- doz. 
Asstd. AF Transformers 6/- doz. 
Asstd. Coils and RFC. 1/- doz. 
Relays, 160 ohm., 2 -CO., 1 -B. 3/8 ea. post 11d. 
80 ohm., 1 -make, 2/8 ea. MO ohm, 1 -B, 3/8, 
post 11d. 
Free Gift with every order this month! All 
goods Postage Extra. Orders with insuffi- 
cient postage not accepted. 
Mail order only. No C.O.D. No Export. 
Lists -Send stamped addressed envelope. 
25 ASHFIELD PLACE, OTLEY. YORKS. 

Bin. Die (yes -six Inch) MIlliameters 
0/1 H. round Ernest Turner 79/- (3/6). 2 In. 
Dia. Voltmeters 0 /500 fi. round Weston 
1000 ohms per volt. 47/6 (2/6). Special Valves 
4/250A 28.10.0: QY3 /125 28.10.0: 4212 24. 
Simpson Model 443 Volt -ohmeters 21 in. 
meter in case £8.10.0 (5/ -). Simpson 
Model 280 Test Meter 41n, sq. meter 20,000 
ohms p.v. 24 ranges £8.10.0 (5 / -1. 

40 PAGE LIST OF OVER 1,000 ITEMS 
IN STOCK AVAILABLE -KEEP 
ONE BY YOU. 

Wide Band Aerial Amplifiers, ten sep- 
arate outlets from one aerial rack mounting 
£9.10.0 (7/8). Variable Gearboxes, preci- 
sion job 0 /6000 r.p.m. variable throughout 
range driven by i h.p. 230 v. A.C. motor £6 
(35/- includes £1 returnable box). 5 Foot 
Y.O. Racks 191n. wide drilled and tapped 
85/- (10 / -), Elliott 0/9 volt moving coil 
Voltmeters 2000 ohms per volt, 211n. die: 
ideal as basic meter 25 /- (2/8). Mains Filter 
Units, laboratory precision type totally 
enclosed 21 amps. 10 /- (2/6). Sigma 10,000 
ohms SPDT Relays 12/6(1/6). Metal Rectifi- 
ers 24 v. 12A 20 /- (3/6). AVO Geiger Coun- 
ters 29.10.0 (5 / -). 

We have large quantities of "bits and 
pieces" we cannot list -and invite 
your enquiries -we can probably 
help -every one answered. 

Amounts in brackets are carriage England 
and )l'aies. 

P. Harris, Organford, Dorset 

KINGSLAND 

ELECTRONIC COMPONENTS 

Stupendous Offers 
1958 ELEGTRONIC COMPONENTS 

50 Assorted Resistances and Condensers, 
6 Miniature Valve Holders, two Tag Strips, 
40 Separate Contacts each 3/9, p. & p. 1/9. 
Chassis 14 x 8 x lin. 12 Miniature Valves 19 x iii. with Valve holders, approx. 60 resis- 
tances and capacitors. I and 9 watt. 6 Ger- 
manium diodes, two tag strips, 100 contacts 
each, 5/-, P. & p. 2/3. 
120 Resistances I and I watt, 35 metalmite 
and T.C.C. small Condensers, 9 Miniature 
Valve Holders, 3 Tag Strips, 100 contacts 
each and other useful pieces, $ /e, p. & p. 2/3. 
BARGAIN PACK. Pair Throat Micro- 
phones. 2ft. tin. Screened Lead with socket, 
one 5 Henry 200 mA Choke, 3 Electrolytic 
Condensers, Vibrator, 3 Toggle Switches, 6 
Octal Valve Bases, 1 Waveband Switch, 6 
Coax. Plugs, 6 Assorted Coils, 6 Cartridge 
Fuses, 8 Potentiometers, 6 W.W. Multipliers. 
two Variable Condensers Coil of Wire. 15/8, 
p. & p. 3/6. 
Instrument Rectifier with Circuits, 5/8. 
6 v. or 12 v. Vibrators, 2/6 each. p. do P. 1/6 
8 Assorted Droppers, 5/, P. & p. 1/6. 
Mike and Pick -up Transformers. Ideal for 
Baby Alarms, 4/6, P. & p. 1 / -. 
100 Assorted Resistances or Condensers or 
50-50, 6/ -, P. & p. 1/9. 
New headphones, low impedance, ideal for 
crystal sets. etc.. 8/8, p. & p. 1/9. 
6 Assorted Potentiometers, 5 /., P. & p. 1/9. 

182 KINGSLAND RD., SHOREDITCH, 
E.R. Tel: Slit) 6572. Sorry U.K. only, 
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RECEIVERS & COMPONENTS 
(continued, 

" HEATHKITS " can now be seen in 
London and purchased on easy ternis. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW /7/4, 138, 
Lewisham Way, S.E.14. Tideway 6666. 

SPEAKERS - ELM' 5'n.. ? ohm: 
12 £5; 50 £17. C HEYWOOD, The 
Croft, Ladybrook Rd., Bramhall, Ches. 

" W EYRAD " TRANSISTOR 
RECEIVER 

LONG & MEDIUM WAVE, P.P. 
O /P. ALL COMPONENTS AVAIL - 
ABLE. TOTAL COST 18.17.8. 

CONSTRUCT'OR'S BOOKLET 2/ , 
TRANSISTOR A'í1 FEEDER UNIT, 
SUPERDET AVAILABLE NOW. 
Size 41 x 8 x Hin. TOTAL COST OF 
COMPONENTS £5.10.0. 
CONSTRUCTOR'S BOOKLET, 1/9. 

Send S.A.E. for Shopping Lists. 
115 011M ALLAN SPEAKERS, 27/1. 
JACKSON '00" GANG (with Trim- 
mers), 10/6. 

WESTHAM RADIO SUPPLIES 
Rear of 175 Abbotsbury Road 

WEYMOUTH, DORSET 

SPEAKER REPAIRS. Cones /Fields 
fitted. Clock Coils Wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

RESISTORS.-100 new, wire ended, 
assorted, all types, 7/6 box, post free. 
COOK'S OF BEDFORD, 29 St Mary's 
S reet, Bedford. 

BROADWAY ELECTRONICS 

92 MITCHAM ROAD, 

TOOTING BROADWAY, 

S.W.17. 

Telephone: BALham 3984 

C.B.S. BRAND (COLUMBIA) AMERI- 
CAN TAPE (P.V.C. RECORDING 
TAPE). Attractively boxed with space for 
titles, etc. Tape fitted Leader and Autostop. 
1800ft. 7in. L.P. 361 -; 1200ft. 5 }in. L.P. 30/ -; 
900ft. Sin. L.P. 22/6. Add 1/6 Post and 

packing. 

B.T.H. EX -RELAY AMPLIFIERS. A.C./ 
D.C. MAINS 210/250v. Contains 8in. 
15 ohm speaker. Three valves -10FI, 
10P14 and U404. Cabinet size 1 4 x I I x 61in. 

Attractive two toned cabinet with ivory 
knobs. 301 -, plus 5/6 Carriage and packing. 

B.S.R. (JAS MONARCH. 4 -speed Auto - 
changer wired for Stereo. 26.12.6, plus 
5/- Post and Packing. 

SPECIAL OFFER: White Boxed Tape' 
Acetate Base, 5 }in. 850ft., 14/6; 5 }in. 
EMI Type Spools, 2/9. 

Add I/- Post and Packing. 

DK96, DAF96, DF96, DL96, 6/6 each. 

FOR SALE 

ASK your dealer for American Ferro - 
dynamics. Brand Five " Recording 
Tapes -the best tape value! 

100 BAYS Brand New Adjustable 
Steel Shelving. 72in. high x 34in. 
wide x 12in. deep: stove enamelled 
dark green, sent unassembled. Six 
shelf bay £3 16s. Sample delivered 
free. Quality discounts. N. C. 
BROWN LTD, Eagle Steelworks, Hey- 
wood, Lancs. Tel: 69018. 

INDEPENDENT 200/240 volt 
electricity supply for only £8. 
American Dynamotor Unit, runs 
Television, Electric Drills and all 
Universal AC /DC Mains Equipment 
lrnm 12 vo" car ha ,t ^y (.,. f'-to. 
Our price £8. - S.A.E. full details. 
Scientific Products, P.. Cleveleys, 
Lanes. 

AMERICAN MAGAZINES. Year's sub- 
scription ' Electronics World ' 43/; 
` Radio Electronics ' 39/3; ' Audio ' 

35/ -; Specimens 5( each. Full cata- 
logue free. WILLEN LTD. (Dept. 40), 
9 Drapers Gardens, London E.C.2. 

CLEARANCE LINES 
(Limited quantities). Unused in 

Makers' cartons. Carriage 5/ -. 
ARMSTRONG STEREO 44 . _. £28,19.0 
B.A.R. CHANGER 014 MONO .. 57.10.0 

STEREO .. £7.19,8 
GARRABD 216 MONO .. 19.19.6 

STEREO ... 510.19.6 
TÄ Ma II MONO ... 27.19.6 

STEREO ... £8.19.8 
Credit or H.P. Terms. 

A. L. STAMFORD LTD. iDept. D 29) 
84/06 Weymouth Terrace. London, E.E. 

MISCELLANEOUS - YOU READ MUSIC? - 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes. It heis 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S.. 20 Maude Street, 
Darlington. Durham. 

ASTRO MIRRORS, Flats, Eyepieces. 
Object Lenses, Prisms, Geared Heads, 
Driers. Motors, etc. Ex -Gov. Tele- 
scopes, Microscopes. Gunsights, 
Reflector Sights, Binoculars. etc. List 
of over 1.000 items for S.A.E. How 
to use Ex -Gov. Lenses and Prisms, 
Nos. 1 and 2. 2/8 ea. -H. W. ENGLISH, 
469 Rayleigh Road, Hutton, Brent- 
wood, Essex. 
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"HMV AUTOMATIC 
PARKING LIGHT SWITCH 

Controlled by a photocell, will turn your light 
on at dusk, off at sunrise automatically. Easy 
to build and fit. Kit of Parts, 52/6. Built and 
Tested 57/6. Mains PHOTOELECTRIC 
GARAGE DOOR OPENER, BURGLAR 
ALARM, etc. Kit: 24.12.6. Built: 25.10.0. 
Battery Model: Kit: 65/ -. Built: 72/6. 
Photocells only 7/6, 12/6, and 251 -. Circuit 
and details of any project, 6d. stamp please. 
"ST. JOHN'S RADIO," 156 St. John's Hill, 
LONDON, S.W.I I. BATtersea 9838 

WANTED 
WANTED. Service Sheets. No 
quantity too large. Highest prices 
paid. SULTAN RADIO, 29, Church 
Road, Tunbridge Wells, Kent. 

NEW VALVES WANTED 
Any type, any quantity. 

CASH PAID 

R.S.T. 211, Streatham Road, 
Mitcham, Surrey. 

Telephone: MlTcham 6201. 

A PROMPT CASH OFFER for your 
urplus Brand New Valves, Speakers, 

Components, Test Instruments, etc. 
R.H.S., 155, Swan Arcade, Bradford 1. 

BEST PRICE paid by return for new 
Valves and equipment. STAN WIL- 
LETS, 43, Spon Lane, West Bromwich, 
Staffs. Tel: WES 2392. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

DIAMOND STYLI STYLI 

OAS 'CO 
FOR DIAMONDS 

Manufacturer's offer to users -send us your old stylus arm and we will retip 
with finest Transcription quality Diamond. 

To ensure best reproduction every Diamond is inspected for finish and radius 
with `IX) macnii icat ion. 

FOR f 1.0.0 ONLY 
Or we Will supply complete with any stylus arm for £1. 5s. Od. Tax Paid and will 

despatch within 48 hours of receipt, post free. 
All Diamonds are Guaranteed for One Year 

(Sapphires also supplied 4/8 Tax Paid) 
Mail Orders to:- Daseo, Frith Park, Tadworth, Surrey 
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SOUND RECORDINGS 

TAPE /DISC transfer. Fine U.S. tapes 
arrived 11.800it 35/ - UN,M'Xnr 
units for quality work. Sound News, 
10, Clifford Street, W.I. REG 2745. 

RECORDING TAPE, save up to 30 %, 
send for list; also 50 second -hand 
recorders in stock. -E. C. KINGSLEY 
AND CO.. 132 Tottenham Court Road, 
London W.I. EUS 6500. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from the great book "The 
Principles of TV Receiver Servicing," 
1016 all book houses and radio whole- 
salers. If not in stock, from Secre- 
tary, I.P.R.E., 20, Fairfield Road, 
London, N.8. 

EDUCATIONAL 
LEARN RADIO AND ELECTRONICS 
the ' new practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new. enjoyable and 
interesting way. Construction, ser- 
vicing and fault finding on equip- 
ment made easy for the first time! 
No previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11 P.W., RADIO - 
STRUCTOR, 40, Russell St.. Reading, 
Berks. 

City and County of Bristol 
Education Committee 

BRISTOL TECHNICAL COLLEGE 
Principal: F;. Poole, 

B.Sc. (Eng.), M.I.Mech.E., M.I.Prod.E. 
Bristol School of Marine Radio and 

Radar 
(Formerly of A.S.T. Ramble) 

Courses available for 1st and 2nd Class 
P.M.G. Certificates for Marine Radio 
Officers; M.O.T. Radar Maintenance Certi- 
ficate Six weeks Pre -Sea Training lor 
qualified Radio Officers; (From September, 
1961) -Two -year course for Air Radio Main- 
tenance Engineers Licences, Categories 'A' 
and 'B'. 

For further details apply to the Registrar, 
Bristol Technical College, Ashley Down, 
Bristol, 71, 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period; low fees; 
scholarships, etc., available. Boaril- 
fng and Day students. Stamp for 
prospectus. WIRELESS COLLEGE. 
Colwyn Bay. 

Radio 
Television 
& Electronics 

Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. No 

books to buy. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.I I 

EDUCATIONAL 
(continued) 

FREE FROM THE I.P.R.E. Syllabus 
of famous radio and TV courses. 
Membership Conditions booklet 1/ -. 
Sample copy The Prac. Radio Eng- 
ineer, 2/- post free. Secretary, 20. 
I. airfield Road, London, N.8. 

* LEARN * 
RADIO & T/V 

SERVICING 
for your OWN 

BUSINESS /HOBBY 
by a new exciting no -maths 

system, using practical equipment 
recently introduced to this 

country. 
FREE Brochure from: - 

RADIOSTRUCTOR 
DEPT. G77, READING, BERKS, 5/61. 

" HOW AND WHY" of Radio and 
Electronics made easy by a new, non - 
maths Practical Way, Postal instruc- 
tion based on hosts of experiments 
and equipment building carried out at 
home. New courses bring enjoyment 
as well as knowledge of this fascinat- 
ing subject. FREE brochure from: 
Dept. P.W. 12, RADIOSTRUCTOR, 40, 
Russell Street, Reading, Berks. 

SITUATIONS VACANT 

SITUATIONS VACANT 
(continued! 

TV AND RADIO A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., 
etc., on " No pass -no fee " ternis. 
Over 95% successes. For details of 
Exams and Courses (including 
practical apparatus) in all branches 
of Radio, TV and Electronics, write 
for 148 -page handbook, free. B.I.E.T. 
(Dept. 2420), 29, Wright's Lane. 
London, W.8. 

A.M.I.Meoh. E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E.. etc., brings high 
pay ano security. " No pass -no 
pay " terms. Over 95% successes. 
For details of exams and courses in 
all branches of Engineering, Build- 
ing, Electronics, etc., write for 148 - 
page handbook, free. B.I.E.T. (Dept. 
242B), London, W.8. 

CITY ANn GUILDS (Electrical. 
etc.) on " No pass -no fee " terms. 
Over 95% successes. For details of 
Electrical Engineering, Applied 
Electronics, Automation, etc.. send 
for our 148 -page handbook, free and 
post free. B.I. Ea'. u ep 24iA,, 
29. Wright's Lane. London, W.8. 

SENIOR TECHNICIAN required for 
ELECTRICAL ENGINEERING Dept. 
for construction and servicing of 
electronic equipment. also general 
laboratory work. Commencing salary 
according to ability and experience. 
Application forms from Secretary, 
UNIVERSITY COLLEGE LONDON, 
Gower Street, W.C.1 quoting EE /1. 

TEST 

ENGINEERS 

We are manufacturers of :- 
Fully Transistorised Digital Computers 
Automatic Electronic Telephone Exchanges 

We require 

ENGINEERS 
for our Test Department to work on these equipments and associated 
test gear. 

Qualifications :- 
We welcome Engineers experienced in the testing of any electronic 
equipment. R.N. Radio Electrical Artificers Royal Signals and R.E.M.E. 
X Tradesmen, and R.A.F. Radar and Wireless Fitters will all find a 
niche here. Whilst academic qualifications are desirable, they are not 
essential. 

Starting salaries :- 
ELECTRICAL TESTERS £13 a week 
TEST ENGINEERS £833 a year 
SENIOR TEST ENGINEERS £963 a year 

Apply :- 
with full details to 

The Staff Officer, 

The GENERAL ELECTRIC COMPANY LIMITED 
Copsewood, COVENTRY. 
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SITUATIONS VACANT !continued) 

MINISTRY OF AVIATION 

E.I.D. 

ELECTRONIC 
INSPECTORS 

required for 

RADIO, RADAR, COMPONENTS & ELECTRICAL 

ANCILLARIES AT BROMLEY & WOOLWICH 
and elsewhere in London and Home Counties. 

Varied and interesting work with opportunities for 

gaining valuable experience and further training. 

Excellent promotion prospects. 

PAY 266f- to 2811- (with prospects of further progres- 

sion to 306f-) for a 5 -day week. Skilled men apply, 

stating experience, to: 

ELECTRICAL INSPECTION DIRECTORATE 

AOIL 
Aquila, Golf Road, Bromley, Kent. 

SERVICE SHEETS 

SERVICE SHEETS, Radio, TV, 5.000 
models. Lists 1 / -. S.A.E. enquiries. 
TELRAY, 11, Maudland Bk., Preston. 

SERVICE SHEETS. We have the 
largest stock of Radio and TV 
Service Sheets in the country for sale 
at 4/- ea. Why tolerate delay in 
obtaining your supplies when we will 
dispatch by return? Service Sheet 
List 1/.. Also Manufacturer's Manuals 
for sale and hire. 1961 List now 
available 1 / -, S.A.E. please. Mail 
orders only to S.P. DISTRIBUTORS 
44, Old Bond Street. London. W.I. 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

Alignment Procedure. Tyoical faults in 
Ex W.D. Sets. Components location 
diagrams. Circuit diagram. Complete 
Circuit description. Instructions for use, etc. 
P.O. 51-. Address in block capitals, please. 

CAMPBELL 
Laundry Lane, Hungerford, Berks. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20, Extension, 
:- nepherd's Bush, Market, London, 
W.12. (Phone: SHE 3052.1 

FAULTFINDER FILES. showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information 2/- ea. List 9d., plus 
postage S.P. DISTRIBUTORS, 44, 
Old Bond Street, London, W.I. 

SERVICE SHEETS. TV 4t. oa.. Radio 
3/- ea. List 1/-. All orders dispatched 
on day received. Also Manuals for 
sale and hire. SULTAN RADIO, 29, 
Church Road, Tunbridge Wells, Kent. 

SERVICE SHEETS (1930 -1961) from 
1/. with Free Fault Finding Guide. 
Catalogue 6.000 models, 11 -. 125 
Radio /TV Sheets covering 970 
popular models 20! -. S.A.E. enquiries, 
HAMILTON RADIO. Western Road, 
St. Leonards, Sussex. 

COYNE'S NEW 
PIN -POINT SERIES TAKES 
HEADACHES OUT OF ALL 
SERVICING PROBLEMS! 

No. 1 

Pin -Point 
TV troubles 

in 10 'minutes 

Find the exact sound or 
picture trouble to AN Y 
TV set from 700 pose,. 
Id Iffiest Latest edition 
has now 332 pages of 
solid TV servicing infor- 

mation: 300 diagrams, cheek charts, 11/6. 

Postage 11 -. 

SPECIAL OFFER 

Circle Book No. 1 on coupon, send odly 16 /3 
after 7 days. and 16/8 in 30 days, making a tots: 
of 32/6 includlog postage. 

No. 2 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Trouble -shoot every type 
of circuit In ALL transis. 
torized equipment' 525 
pages: hundreds of IRus- fGr 
trations: 120 check ¿iao5 
charts. 47/8, postage 10, `rE 
Grole Book 

postage 
2 on 

coupon, 

TRY ANY FOUR BOOKS 

011 11100811 
317t 9111711 

ON NO RISK FREE 
TRIAL OFFER 

No. 3. Application al Radio and TV 
Principles. 2011 pages 26/- 

No. 4. Radis. Television and F.M 
Receivers. 403 pages 26/- 

No. 5. Radio & TV Cironits. 334 pages 26 /- 
No. 8. Latest Instrument for servicing 

Radio-TV. 367 pager 261 - 
No. 7. Prsotioal Television Servicing and 

Trouble Shooting Manual. 406 pages 24/- 
No. 8. Television Servicing Cyclopedia. 

she pages 47/6 
No. 9. Transistor Circuits. 410 pages 38/6 
No. 10. Coyne Technical Dictionary 16 /- 
No.11. Television and Radio Handbook 22 /- 

SEND NO MONEY, 
Use Time Payment Plan at 
No Extra Cost If You Wish 
Just mail coupon for free trial. After 7 days 
send only low price or return books and pay 
nothing) [f you keep more than one book, rend 
£1 after 7 dace and £1 each month until com- 
pleted (maximum four book.). To buy one book 
send one hall is 7 dare, one hail in 30 days. 

MAIL COUPON NOW FOR 
FAST RETURN SERVICE 

SIM -TECH BOOK COMPANY. 
MAIL ORDER DIVISION, DEPT. P.W.B, OATER'S 
MILL. WEST -END, SOUTHAMPTON, HANTS. 

Rush the books circled below for 7-day FREE 
TRIAL ae per offer. 
1 2 3 4 5 6 7 8 9 10 11 

Name 

Address 

(It v County 
Tick here If enclosing full price, we pay 

postage. game 7-day money -back guarantee. 
Postage £2 or less 1 / -, £3 or more 1 /6. 
OVERSEAS ORDERS. PLEASE PAY FULL 
AMOUNT. MONEY BACH OUARANTEE IF 

NOT SATISFIED. 
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MULTIMETERS. 10000 /volt. A.C. and D.C. volts, 0-10. 50, 250, 
600, & 1000. D.C. current 0-10, 100mA. Resistance 0 -2k 0 and 0 -200K 0 
Bakelite case. complete with test leads. BRAND NEW 59/6. 

BC 221. The most accurate precision portable heterodyne 
frequency meter 125Kcis to 20Mc /s. Complete with original 
individual calibration book. Guaranteed perfect £18. 

CRYSTAL CALIBRATOR No. 10. Good condition, tested, with 
instruction manual, ONLY 59/8 or AS NEW with three spare valves, 
leads. etc. 24.10.0. P. & P. either 3/6. 

CANADIAN RECEIVER No. 52, 1.75 -16 Mc /s (19 -170 m,) In 
three wavebands. R.F., Mixer, Sep. Ose., 2 I.F.'s, Det /A. V.C., 1st 
Audio. Output, BFO (10 valves), plus a 3 -valve dual Crystal 
Calibrator. Controls: R.F. Gain. L.F. Gain, Crash Limiter, 
C.W. Filter. Variable Selectivity, slow and Fast Tuning and 
Ose. Vernier Tuning. Man or A.V.C. BFO pitch control. Inter- 
nal 3án. speaker and valve check meter. Power supply required 
180 v. H.T., 12 v. L.T. Data and Circuit supplied. An excellent 
receiver. 28.19.6. carr. 15/6. Power Supply Unit. 59/6, carr. 5 /6. 

GRAM. MOTORS. Garrard AC8, 78 r.p.m. NEW 19/8, post 2/6. 

DEAF AID -MEDRESCO TYPE (3 min. batt. valves). Com- 
plete with min. xtal earphone, earplugs and leather case. 
Brand New 35/- or with batteries £2 post free. 

R- I15.1-B, with latest drive, first class condition. 29.19.8. 
Mains Power Pack. 28.10.0. Data book, 1/3 post paid. 
Moving Coil Phones. Finest quality Canadian. with Chamois ear- 
muffs and leather- covered headband. With lead and jack plug. 
Noise excluding, supremely comfortable. 19/6. post 1/6. 

GIANT COMPONENT PARCEL. Contains 100 i and 1 watt 
resistors, 50 Hi Stab resistors, W/W resistors, carbon and W/W 
pots, 100 capacitors (mica, paper, Sprague. bias, variable, etc.), 
valveholders, tag strips, metal rectifiers, sleeving. etc. All com- 
ponents are unused. GUARANTEED VALUE. 25/ -. plus 2/6 post. 

T.C.C. VISCONOL CONDENSERS. 8 mid., 800 v., D.C. wkg. at 
71 °C. CP 152V. 3 x 11 x 5án. high. BRAND NEW. Boxed. 8/6 each. 
ARO COMMUNICATION RECEIVERS, complete with 9 coils. 
From 18 gns. S.A.E. for full particulars. 
CALLERS CLEARANCE CORNER. We have a large amount of 
miscellaneous stock, either slightly Imperfect or too few to adver- 
tise which we are offering at "Knock -out" prices. 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane, London, W.C.2 
TEMple Bar 0545 Shop Hours 9-6 p.m. (9-1 p.m. Thursday). 

Open All Day Saturday. 

Muv, 1961 

AERIALS 
.:AND t BAND 11 BAND 111 

Combined Arrays I and Ill 
1 +3 Element Loft Mounting .. 38/3 
1 +5 Element Loft Mounting .. 48/9 
1 +3 Element Wall Mounting .. 45/3 
1 +5 Element Wall Mounting .. 61/- 
1+3 Element Chimney M'ting. 57/10 
1 +5 Element Chimney M'ting. 66/9 

Band I 
Single Dipole Wall Mounting .. 24/7 
Single Dipole Chimney M'ting. 40/2 
X Aerial Chimney Mounting .. 62/3 
H Aerial Chimney Mounting .. 67/7 

Rand Iii 
3 Element Yagi Wall Mounting 33/- 
8 Element Yawl Wall Mounting 43/- 
9 Element Yagi Wall Mounting 56/- 
Chimney Lashing Mounting add 10 /- 
Double 6 Array. only with clamp 83 /- 

Band II 
Single Dipole Wall Mounting .. 20/5 
Single Dipole Chimney M'ting. 29/9 
H Array Chimney Mounting .. 52/4 
REPAIR KITS 

Band III Folded Dipole With Insulator, Complete .. 9/3 
Band I Insulator With Two 1 inch Dipoles For 1 or 
1 inch Booms, Complete .. 1915 
6 inch Lashing Kit, 12/11. 71 Inch Lashing Kit.. .. 14/8 
6 inch Wall Bracket With U Bolts.. .. . 7/10 
1 -4; 1 -1 inch Clamps, 3/10. 1 -2 inch Clamps Universal 5/4 
Bracket Repair Kit, J Bolts; U Bolts; 20ft. Lashing 

Wire; Thimbles; Corner Plates .. .. .. .. 6/- 
Insulators, All Types .. .. (Enquire) 
Co -Ax. Semi Air Spaced, 7d. yd. .. . Plugs. 1/2 
Send 6d. for Lists. Please state Channel when ordering. 

Cash with Order? Post and Packing 3/- extra. 
SATISFACTION OR MONEY BACK GUARANTEE 

WALKER & SQUIRES 
PINNOX STREET, TUNSTALL, STOKE-ON-TRENT 

Phone: Stoke -on -Trent 88787 

NEW VALVES! 
Guaranteed Set Tested 
24 HOUR SERVICE 

IRS, 135. 1T4, 354. 3V4. DAF91, DF91, DK91, 
DL92, DL94, SET of 4. 18 /6. 
DAF96, DF96, DK96, DL96, SET of 4. 28/ -, 
ID5 7/- DL92 5/11 PCF80 7/8 
IRS 5/- DL94 6/9 PCF82 7/6 
135 4/6 DL96 6/9 PCL82 7/6 
1T4 3/3 EB91 3/- PCL83 11 /- 
334 5/11 EBC41 7/6 PCL84 7/6 
3V4 6/9 EBF80 7/9 PL36 10/9 
5U4G 4/3 EBL21 12/6 PL81 9/- 
5Y3GT 5/6 ECC40 17/- PL82 7/- 
5Z4G 7/3 ECC81 4/9 PLB3 7/- 
8AM6 2/9 ECC82 5/9 PL84 9/8 
6K7G 1/9 ECC83 8/3 PY32 10/3 
6K8G 4/9 ECC84 8/- PY80 7/- 
6Q7G 5/6 ECC85 7/9 PY81 6/8 
6V6G 4/9 ECM 8/3 PY82 6/3 
6V6GT 6/6 ECF82 8/3 PY83 7/3 
6X5GT 4/9 ECH21 12/6 U25 12/- 
12K7GT 4/9 ECH42 7/9 UABC80 7/6 
12K8GT 11/- ECL80 7/3 UAF42 8/6 
12Q7GT 4/8 EF40 12/3 UBC41 7/- 
35L6GT 8/8 EF41 7/6 UBF80 8/6 
35Z4GT 5/9 EF80 4/9 UCC85 7/- 
AZ31 8/8 EF85 5/- UCH21 12/6 
CL33 11/9 EF86 9/6 UCH42 7/6 
DAC32 9/6 EF89 6/9 UCH81 8/- 
DAF91 4/8 EF91 2/9 UCL82 10 /- 
DAF96 6/9 EL41 7/- UCL83 13/- 
DF33 9/6 EL84 8/3 ÚF41 7/9 
DF91 3/3 EY51 7/3 1.1F85 8/- 
DF98 6/9 EY86 7/6 ÚF89 6/6 
DH77 8/- EZ40 6/- ÚL41 7/- 
DK32 11 /- EZ41 6/9 UL84 7/- 
DK91 5/- EZ80 5/9 ÚY21 11/- 
DK92 7/3 EZ81 8/6 ÚY41 5/9 
DK96 8/9 MU14 7/- UY85 8/3 
DL33 8/6 PCC84 7/3 VP4B 8/6 
DL35 9/6 PCC89 10 /- 277 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra. 

Any C.O.D. Parcel 3/- extra. 
Omce address, no callers. 

GERALD BERNARD 
90 CARR MANOR AVENUE 

LEEDS 17 

Lyons Radio Ltd. 
Telephone SHEpherds Bush 1729 

3 Goldhawk Road, London W.12 

METER BARGAINS. All moving coil 
types; 21án. dia., flush panel mtg; 0 /100 
micro -amps PRICE ONLY 37/6. Centre 
zero 15-0-15 micro-amps PRICE ONLY 42/6. Projection pattern; 2áln. dia., Centre zero 
50-0-50 milli -amps PRICE ONLY 7/6. tin. 
dia., 0/20 Amps complete with shunt PRICE 
ONLY 6/ -. 23án. dia. flush panel mtg. dual 
range 0 /15v. and 0 /600v. (Basic movement 
500 micro-amps) PRICE ONLY 15/ , Postage 
1/6. 

L.T. TRANSFORMERS. Ex. Govt. as new, 
fully impregnated, overall size 51 x 41 x 41(n. 
Pri. rated at 225v. 50 cps. Sec. 18v, at 2A. and 
8,3 v. at 9A. twice, PRICE ONLY 151 -, post 
2/6. Type MT. Pri. 200/250v. 50 cps. Sec. 30v. 
at 2A. tapped at 3. 4. 5, 6, 8, 9, 10, 12, 15, 18, 20 
and 24v. All connections clearly marked. 
Brand new PRICE ONLY 22/6. post 2/ -. 

MODULATION INDICATORS. (Ex. 
Govt.). These are battery operated test sets 
designed to measure depth of modulation of 
signals between 2.4. to 6.25Mc /s. Housed in 
neat metal cases ill x 71 x 611ns. Fitted 
with 28ín. dia. 0/500 micro- ammeter, 1mA. 
meter rectifier, triode valve. etc. These 
units would also serve as the basis for a first 
class valve voltmeter. PRICE ONLY 35/ -, 
post 3/6. 

5 WAY CABLE. Each conductor 9/012 
tinned copper, rubber insulated and colour 
coded, synthetic outer. outside dia. approx. 
Sin. PRICE ONLY 35/- per 100 yards; 20 /- 
for 50yds. 12/6 for 25 yds. 

INVERTERS. Known as Motor Generator 
type 7, Air Min. ref. 5U/3288. Input 24v. D.C. 
Output 80v.'at 1600 cycles, 240vA. Carbon 
pile V /R. and filter unit incorporated. In 
good condition PRICE ONLY 45/ -, carriage 

PADGETTS RADIO STORE 
40 MEADOW LANE, LEEDS 11 

Special Offer. 62A tube unit complete with 
all Valves and tube in new condition. Less 
Tuning dial. 22/6. carriage 8/6. 
12ín. TV Chassis for Spares. Four for 
10 / -. Carr. 5/ -. 
12in. TV Tubes. Mullard or Mazda types, 
3 months' guarantee as removed from sets. 
30/ -, Carr. 7/6. 
SCR522 Receiver. Complete with all 
valves. Sets as new. 18/ -, carr. 7/6. 
SCR. Transmitter, Less valves but 
complete with Mod. and Driven Transfor- 
mers. Like new. 5/ -. Carr. 5/ -. 
Special Offer, 14án. 13 channel BBC -ITV 
sets. Bush, Pye, Ferguson, Ekco, etc. 
All sets in good working order tubes not 
boosted. 27.10.0. 12tH. TV sets as above 
24.10.0. 12án. BBC only live channels. 
55/ -. Carriage and insurance on any TV 
Set 17/ -, N.I. 30/ -. None Working TV Sets 
141n. 23.0.0. 12án. BBC 30/-- 
New Tube Units complete with VCR97 and 
EF50 valves, etc. 15/ -. Carr. 7/6. 
PM Speakers. 30, removed from TV sets in 
perfect condition. 61n. & 7 x 4. 5/ -, post 2/ -. 
Receiver Type 3645. The up to date 1355. 
Same valve and coil line up will take 28 
type unit. etc. Less 5V4 and 6X5 valve. 
Sets in clean condition. 12/-. Carriage 7/6. 
Valves removed from TV Sets -all tested 
and are 100% as new. 3 months' guarantee. 
These valves are from Rental TV Sets and 
many have been replaced and are as new. 
EF80 $/6 6H6 L- 6P28 5/- 
6SN7 2/9 KT63 5/- 8AL5 5/- 
6SL7 2/9 ECL80 5/- 6K25 5/- 
á0P13 5/- 6AB8 2/6 10P14 5/- 
á0F1. 3/- EF80 2/8 L63 3/- 
1002 3/- EY51 5/- 605 3/- 
201'3 5/- PY82 5/- KT38 5/- PY81 5/- PZ30 5/- N PL82 5/- U25 51- 

NI? 
51- 
5/- 20D1 5/- PY80 5/- 

20L1 5/- Z77 3/- 273U 5/- 
20Pá 5/- 6BX8 3/- EBF80 5/- PL81 5/- Z152 3/. D1177 5l- EF50 1/9 6P25 51- 6F13 b/- VR150/30 4/- 
VR65 1/8 5U4 5/- 6F14 5/- 
VR91 1/- PL38 5/- 6F16 5/. 

Al Valves Post Free 
All types for 12in. G.E.C. TV Sets in Stock. 
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WEYRAD 
91 

COILS AND TRANSFORMERS FOR A 
2 -WAVE TRANSISTOR SUPERHET WITH 

PRINTED CIRCUIT AND FERRITE ROD AERIAL 
LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6 in. rod, 76 in. diameter, connections to 
6 -Tag Ring, 208 pF tuning .. ... ...' 12/8 
OSCILLATOR COIL P50 /IAC 
Medium wave in screening can. For 176pF 
tuning condenser ... 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 

in. diameter by 3/4 in. high ... 5/7 
(2 1161UIRk0) 

3rd I.F. TRANSFORMERS- P50 /3CC 
Last stage transformer to feed diode detector. 
Size at P50/2 8/ 
DRIVER TRANSFORMER -LFDT2 
Upright mounting With six connecting tags - 
11in. x 7/a in. x 13/4 in. ... 9/6 

PRINTED CIRCUIT -PCAI 
Size 23/4 in. x 81/4 in. Ready drilled and printed with component positions . 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 

Constructor's Booklet with full details, 2/ -. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

5/4 

BENSON'S BETTER 
BARGAINS 

CONDENSERS: Electrolytic 8 mid. 375 vw, 
1/8: 1000/6 v. 2/8.2000/Sß v. 6 / -; 500/25 v. 8/8; 
32/375 v. 1/0; 50/60 v. 11 -; 25/12 v. ll; 200/ 
275 v. 8/ -; 80/360 v. 8/8; 26/60 v. 1 / -; 32/200 v. . 

1/ß;4/350v.1/ -;20 +20/450 v.5 /6. Block paper 
mid. I kVw 10/ -; 8/600 v. 8/6; 8/400 V. 6/ -; 

8.250 4/ -; 4/2 kVw, 7/0; 4 /10Vw. 418. 
SWITCHES: Wafer: 2 pole, 4 way, 4 bank 
II,;w, is, 4P' ?W2B, 1P7 W:111, 1PIIW2B, 
4P2W5B, 8/0 each, Ceramic 2P4W1B, 
IP5W3B, 1PI1W, 3P3W28, 4P3WIB, 8/0. 
STUD, 1P24W'2B, 1P8W26, 3 /8; IPIBWiB, 
5/8; 1 P4OW3B in brasa case, 18/8. MORSE KEY 
WO buzzer on board, wired tor 44 v. battrrv, 
8/0 (p.p. t /8). TILE "F" intercom. seta, 8"nd 
audition, par 861 -. poet free Or. B. METERS 
(10Qí4) with two movements, 600 and 400p,A, 
8/8. TRANS/ORMRR$. Open, upright, input 
200/260 v. Outputs:- 260 -0.260 v., 160 mA 
5 v. 3 A. and 6.3 v. 6 A., 26/ -. Input 110/240. 
Output 1880 y. 4 mA, 1818. MONITOR 60, 
triggered oscilloscope, 230 v. A.C. Input, with 
cables and circuit. Cathode probe unit extra, 
17/8. 65.10.0. (Rail 15f.). CR100 Noise Limiter 
assembles with valve. 8/5. NSW M.O. METERS. 
afin. round gush, 600,A, 70/ -; 200µM centre 
zero, 50/-11 mA, centre zero, 45/.; 1 inA, 56/ -: 
24''n. 1 mA. 22 /8: 100 mA. 8/6; Ola. 300 mA. 
each 8/8; 24in. ILL 20 v. A.L.. 8/8; 100 v. 
A.C. 3 yin.. 461.; 160 v. A.C. M.I., 8in., in case 
45/ -. VIBRATORS, Mallory 08340 13 
7/11, .i v. 6 -pin reversible, 7/6. DRIVE/: aloes. 
motion Admiralty 200: 1 ratio, scaled 0.11)0, 
6/6. R1156 S.M. "N" type, new 10 /6. VIRRA- 
PA$ 6 v. D.C. to 250 v. 60 mA,, smoothed 
paced, 82/0 (p.p. 8/8), or 12 v. 25/ -, DYNA- 
MOTORS (poet 8/6). 12 v. to 260 v. 60 mA, 
11/8. 8 v. to 250 v. 80 mA, 11(0. CHOREO. 
LP 10H, 200 mA, 8/8: 9H. 100 nIA, 6/8; 
Potted 1017, 000 mA, 7/8; "C" 10H, 260 mA. 
12/0; 6H. 400 MA, 10/8; 30H 60 me, 7/8, 1011, 
300 rA, "C" 8218; 20H, 100 -mA, 9 /8; oil, 
190 In 6/8; 1611, 150 roA. 1//8. RELAYS 
(LONDEE) corn, small 12/24 v., 7/8. 
LIST AND ENQUIRIES B.A.E. please. 
Terms, C.W.O. Postage extra. Imm. despatch. 
Cedlerx and po: W. A. BENSON (P.W.), 
188 Rathbone goad. Liverpool. 15. SEP 0853. 
Catirez. SUPRRADIO (WWteohapel). Ltd.. 
118 Whiteohapel. Liverpool 1. HOF 1130. 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1961 

New edition, :32(6. Postage 1/9 
World Radio handbook for Listeners 
1861 by Johansen. 16/6, postage 1/ -. 
Radio Valve Data, new 7th. ed.. by 
Wireless World, 6/ -, postage 9d. 
Principles of Transistor Circuits by 
Amos, 2nd, ed., revised 23 /-. Postage 1 / -. 
Nullard Reference Manual of Transistor 
Circuits. 12/6, postage 1/ -. 
Model Boat Radio Control, by Casebrook, 
8/. postage 9d. 
RS.0i.K. Amateur Radio Call Book 1961. 

/ -. postage Bd. 
Morse Code for Radio Amateurs, by 

R.ä.0.11.. 1/8 postage Bd. 
High Fl el(t,v Sound Engineering. by 
Crowhurat, 60), Postage 1/6. 
Introduction to 111 -FI, by Brown, 21/ -. 
postage 1/ -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

ALL THE DATA YOU NEED 

OVER 4,500 
CIRCUIT, COMPONENT ANO 
CHASSIS LAYOUT DIAGRAMS 
At a moment's notice you will be able 
to service the 1954 -1961 popular 
models, Radio and TV and Tape 
recorders, Record Players, etc. 
Judge for yourself by Free Trial - 
send for full particulars of the New 
1961 Edition to: 

GEORGE NEWNES LTD. 
Radio & TV Department (RSL) 

IS -17 Long Acre, London, WC2 

CABINETS & 
HI-FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

"Grosvenor" [19.19.0 
This is only one example 
taken from our extensive 
range of stock cabinets. 
Write for our NEW 24 page 
fully illustrated catalogue 
on: 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY. 
Equipment is also our speciality and 
we now offer, in a novel book form: 
A NEW EQUIPMENT COMPARATOR 
illustrating our range of radio chassis, 
speakers. tape decks, single playera and 
autochangers. 
SEND TODAY for a copy of these two 
books. which are absolutely FREE. 

100 (P.W.51) Chase Side 
Southgate, London, N.14. Pal 3733 
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11" s 

MAIL ORDER ? 5' PEC I A L IO T S 

Please quote Dept. M.O.P.W. 

36 WINCANTON RD., HAROLD HILL, ROMFORD 
MINIATURE DYNAMIC SPEAKERS 

A must for all Build -It- yourself -Hams. As supplied 
with all current transistor Kite. Can Oleo be adapted 
for home phones or Intercom. 21n. diameter. Resis- 
tance 70 ohms. ONLY 5, -. 

"HAMS" BARGAIN PARCEL. Limited quantity 
only. Containing all brand new quality com- 
ponent.. At least 100 assorted 

a 
re Intere, 25 

assorted condensers, 4 oryetal diodes, tag stripe, 
etc. Only 15/- each. 

CARBON HAND MICROPHONES. 
MINIATURE AMERICAN LEAD 
ACID ACCUMULATORS. 36 volts 

Brand new and in original cartons. 20 mA. 4 x II x Ito. 3/8 each. 
Btúa -in on /ott switch, bakelite CASES SPARE PARTS. No. 50. 
cnoetroction, with lead and plug. ZAIU9 1939. Complete. For W /8. 
Only 8/8 each. No. 19. 15/- each. New. 

MINIATURE 
MODEL MOTOR 

(Not Ex- Oovt). 
Removed from 
Transistor 
Tape Recor- 
der. and la 
perfect con 
da only - ion. 3 to 7i -;+' 
15 volts- 91 6 each 
Dual spindle fully reversible. 
protected bearings Approximately 
3/40M r.p.m. Size: 2(10. long z lin. 
wide. Spindle: }In. 1 1 /32In. 

HYSTERESIS BLOWER MOTOR 
Ma uiac- tured by 
SMITH'S Aircraft 
Instes. Type: 
HMIi4. 115 
volt. 400 
cycles. Re- 
moved from 
New Auto- 
matic Pilot 
equipment 
but In perfect condition. Only 80/- ea, 
81t. WHIP AERIALS. 8 x In oeotione, 
For model radio control, etc. 7/8 con, 

TERMS: C.W.O. or 7 days approved accounts. All our goods are guaranteed 
new or in working order. Money refunded In full if not absolutely satisfied. 
Orders despatched same day. NO POSTAL OR PACKING CHARGES. 
1/9 extra. Carriage extra Ireland and countries outside U.H. 

May, 1961 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

ICI 7/8 6BA1 7/- 
103 8/- 611E1 7/- 
1F1 8/- 613117 8/9 
11,3 7/8 61187 10/8 
11,D1 8/- OBWS 7/6 
1FD9 7/8 613 W7 7/- 
11.4 8/9 6010 9/- 
11'1 8/- 602 4/- 
1P10 7/8 69'12 4/- 
1P11 7/6 SHOOT ß/- 
1R5 6/- 6J70T 7/8 
195 8/- 6K741 5/8 
1T4 7/6 6K80 8/- 
1/J5 5/- 6tl7GT 8/8 
3G4 8/- 68L70T 8/- 
104 7/8 OSN70T 6/- 
304 7/8 MU 7/5 
5140 7/6 6X4 7/- 
5YMIT 4/8 6X50 6/- 
MG 9/8 IiXSIT 6/- 
SAKS 8/8 787 7/8 
GALS 4/- 7C5 7/8 
SAMS 4/- 787 9/8 
OATS 6/- 8113 4/- 

12AH8 10/- 01177 8 
12AT7 8/- 
12AU7 6/- 
I2AX7 7/8 
1211137 10/8 
12K80T11/- 
12t,70T 7l8 
1605 9/- 
25A60 8/6 
25L66T 8/8 
25Z4G SI- 
30C1 6/9 
30L1 7/- 
35L6C4T el- 
35W4 8/P. 
35Z40T 8/- 
5763 7/8 
BU 8/- 
DAF91 7/6 
DAF96 8/- 
DF'91 7/6 
p1'96 8/- 
D1178 7/8 

011141 8/0 
011150 10/- 
ÚK91 7/6 
DX91 7/8 
0K96 8/- 
DL92 7/8 
DL94 7/8 
0L98 8/- 
EB91 4/- 
EBC41 10/- 
EBF.90 8/8 
ECC81 8/- 
EIX;82 61- 
ECC83 7/8 
ECC84 7/8 
ECM 8/8 
ECP82 8/9 
ECH42 9/- 
ECHBI 10/- 
El'I.80 8/8 
ECL82 9/8 
EF'41 9/- 

EF80 8/8 PL81 9/- 
EF86 9/. 
EF91 4/- 
EF92 6/b 
BL41 9/8 
EL84 7/- 
EM34 7/- 
EY5l 7/6 
EYöI 10/- 
EZ40 7/6 
EZ80 6/8 
EZ81 81- 
KTa3C 9/8 
KTeö 11/6 
N17 7/8 
N18 8/- 
N19 7/8 W78 6/8 
N37 10/8 W142 8/5 
PCC84 6/9 X17 7/8 
PCF80 8/9 X 142 9/- 
PCF82 7/- X150 9/- 
PC1.82 7/- 577 4/- 
PCL84 7/- Z1)17 7/6 

PL82 7/- 
PY81 8/8 
PYr12 ./8 
PY83 7/8 
R19 11/6 
TH41 15/8 
1128 9/8 
1.152 -/8 
U76 7/6 

UBG1 8/6 
UCH42 9/6 
UF41 8/8 
UTA1 9/8 
1/141 7/8 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D.Y. switch 
4/. Le =e switch, 2 /8. code, IOK to 1211. 139). 13711 v. Holders 9d., 8,'reeus 
Sd.. Contact Cooled Ree, icier= sGpv. Oum). 6 /6, cSmA, 8/8. 

MATCHED PAIRS 
EI.84 17/ -, 6V60 17/-, 613W6 18/- por pair. Posh Poll O.P. Transformera 
for above 3.150 14/5. P. A Y. 1 /6. 1215,. P.M. Speaker, 30 94/8. Baker's 
"Selhuret" 121n. 15 f1 15W, 90/ , P. A P. 2/6. Olin. Stereo Model 87.7.0 

SETS OF VALVES 
DX91, DP91, DAF91, ULM: or DL94.. 19/8 ECH42, EF41, EBC41, 
0X96, 01/96, DAF96, 1/L96 27/8 EL4I, EZ40 87/8 
ICS, 191, IFUL, 1Pl 27/8 UCH42, UF41, UBC41, 
185, 1T4, 195, 184, or 314 19/8 UTAl, U141 ....85/- 
Postage and packing 6d. Over e1 poet free. C.O.D. 2/6. 

Red Spot Transistors, 31-; White Spots, 
31 -; Yell. /Gr., 3/6; Ediswan XAI02 ,101 -; 
XAI04, 9/-; XAI03, 91 -; XAI01, 9/ -; 
XBI03, 8/6; XB104, 716; XCI01, 9/ -; 
Special bargain set for P.W. Superhet 
6 Transistors (I- XA102, 2- XAI01, 1- 
X8103, 2- XCI01), plus Diode, 47/6; 
Newmarket VI5 /l0 P, 15/ -; Diodes, I/-; 
2/6; 41-. Transistor holders, Ir-; Ardente 
Trans. D239, 8/6; 0240, 816; D.131, I0/ -; 
0.132, 10 / -; Sub. Min. Electrolytics ((5v) 
2, 4, 8, 10, 25, 50, 100 mfd., 3f -; 32 mfd., 
219; P.W. Superhet, complete kit, 
12911710. M.C. Earpiece (used as speaker), 
SI -; Balance Inserts (as earpiece or speak- 
er), 2/6. Silicon Rectifier bargain 70 p.i.v. 
} amp., 3/3; Westalite Contact Rectifier 
250 v., 60 mA, 7/6; Transformer 250-0- 
250 v., 6v, and 5 v., IS/ -; 6 v., Vibrator 
Pack, 120 v., 60 mA, out 12/6; Garrard 
Portable Record Player, cabinet, battery 
turntable 45 r.p.m. and pick -up; takes 
transistor amplifier, £311010, plus Carr. 
3/3. Real bargain. Limited quantity. 
TERMS. -Cash with order. Post extra, 
excess refunded. Morco Reflex Rx, best 
2- transistor Receiver. Send 8d, stamps 
for notes. 

MORCO EXPERIMENTAL SUPPLIES 
8 & IO' Granville Street, Sheffield 2 

Tel.: 27461 

ONE- FINGER PIANISTS 
Build your own electronic keyboard 
and play everything! Send for free 
leaflet. Guitar, cello, flute and trumpet 
are all.easy. Write now ... 

C. & S., 20 Maude Street, 
Darlington, Co. Durham 

Your hi -fi library is incomplete 
without this practical new book .. . 

INTRODUCTION 
TO HI -FI 

by Clement Brown 

This book is a clear introduction 
to what we can and cannot do 
in the world of hi -fi, what is and 
is not important, which items 
of equipment can be bought 
cheaply, and for which this would 
be false economy. For all who are 
interested in stereo or monophonic 
reproduction from disc, tape or 
radlo,'Clement Brown offers pithy, 
intelligent suggestions. 

CONTENTS 
Introducing High Fidelity - Records and 
Pick -ups - Amplifiers and Radio Tuners 
Loudspeakers - Listening Room Acoustics 
Stereophonic Sound - Tope and High 
Fidelity - Choosing Your Equipment 
Installing Your Equipment - Hi -Fi in the 
Future - Further Reading - Useful Data. 
The book also includes a list of Recomm- 
ended Records and .Tapes plus a glossary 
of terms used in hi -fi. 

208 pages 8S illustrations 
21/- FROM ALL BOOKSELLERS 

. . or, in case of difficulty, 22s. by post from 
GEORGE NEWNES LTD Tower House, 
Southampton Street, London, W.C.2. 

1 
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SELENIUM RECTIFIERS 
F.W. BRIDGE H.T. Types H.W. 

6/12v. 1 a... 3/11 150 v. 90 m.a. .. 3/9 
6 /12v. 2a...ß /11 250 V. 50 m.a. ..3/11 
6/1 ?¢ 4. 3 a... 9/39 250 v. 60 m.a. 4/11 

6/12 v. 6aa. . 15%3 25á5O v. 
80 m a... 11/9 

6/12 v. 10e. ..1$4 /9 CONTACTCOOLED 
6/12 v. 15 a...35 /B 250 v. 80 m.a. H.W. 
24 v. 2 a. ..14/9 8/11. 250 v. 50 m.a. 

F.W. (Bridge) 8 /11 

111 -FI 10 WATT AMPLIFIERS 
Brand new. Manufacturers discontinued 
line. Fitted Willard valves. Dual inputs 
for 'mike" and gram., etc. Bass and 
Treble Controls. High sensitivity nancd 
quality. aae 7/tir 

230.250 v. A.C. as6.17.V 

SPECIAL OFFER EX-GOVERN- 
MENT SELENIUM RECTIFIERS.- 
12v. 15 amp. with large square cooling 
fins. 19/9 each. 

200 mA., 3-5 H. 50 ohms, Parmeko 8/9: 
100 mA., 5 H. 100 ohms 3/11: 150 mA.. 
10 H., 60 ohms 9/9: 80 mA, 20 H., 900 ohms 
5/8: 120 mA., 12 H., 100 ohms 8/9: 50 mA., 
50 H.. 1.000 ohms 8 /9t 100 mA., 10 H., 1M 
ohms 6/9: 60 mA., 5 -10 H., 250 ohms 2/11. 

POCKET PORTA 
TA 

BLE 3 TRANSISTOR 
RADIO DL'R Handsome plastic 
cabinet. "Built -ln" ferrite rod aerial, and 
Miniature loudspeaker unit. Regenerative 
circuit using 2 Hilmar R.F. transistors, 
1 output tint 

wiring 
and 

diagrams 
diode. 

Point-to-point wiring diagrams and 
instructions 13d. Total coat of all 
necessary parts only 48/8. 

B.S.R. MONARDECK TAPEDECKS. 
Speed Olin. per sec. High quality record- 

heads, ti 
Suitable 

s, 7 ßna. Carr. /-, 
Suitable veneered walnut carry- 
ing case for above 39/8. (Space for ampli- 
Her.) 

EX. GOVT. MAINS TRANSFORMERS 
Primaries GOV . 

MAINS 
N v. 50 c.p.s. A.C. 250" 60 m.a. 6.3v. 2a. .. ..10/11 

270-0-275v. 100 m.a. 6.3v. 7a. 5v. 3e... 21/9 
300-0-300v. 60 m.a. 6.3v. 2a. .. .. 12/11 
300 -0-300v. 100m.a. 8.3v. 2a. 5v. 2a... 18/9 
350-0-350v. 

160 m.a.6.3v.5a. 
5y. 3a... 

27/9 
4 -4v. C.T. 6 -8 amps. Parmeko - .. 7/9 
400.0-400v. 200 m.a. .. 17/9 
0-35- 40- 45 -50v.. 300 ma. 6.3v. 3a. .. 17/9 

0.250 
a. 

100m.a.6.3v.1.5a.4v.3.5a. 
22/9 

MULTI -METERS. Ferranti Universal 
A.C. /D.C.. 59/6. 

CAST 
A.C. and D C. 

sensitivity 155 
6. 

('ABY 820. Sensitivity up to 10,000 ohms 
per volt, A.C. and D.C., 26.10.0. 
B.A.E. will bring leaflets on A10 or B20. 

EX -GOVT. CASES. Size 14- 10íin. high. 
Well v1enntilated, black crackle finished, 

CHARGER ORrINSTgRUMENT CASE 
BATTERY 

COVER COULD BE USED FOR AMPLI- 
FIER. Only 9/9, plus 2/- postage. 2 VOLT ACCUMULATORS 

Varleys small size 4 x 31 x Din., 2 v. 14 
A.H., brand new, 8/9 ea.. 3 for 15/6. 

LINEAR TREMOLO /PRE -AMP UNIT 
Type TPU /1, with 3 controls, volume, 
amplitude and frequency. Inputs for 
guitar and microphone. Requires power 
suppVly of 250 v. 10 m.a, and 6 -3 v. 1 a., 
available from any R.B.C. or LINEAR 
atgpllfier, The unit Is merely connected 
to normal Input socket of hi -fi amplifier 
or Guitar amplifier. Only 24.19.9. Y 

FIELD TELEPHONES 
RELAYS. Carpenters' Type, Polarised 
2 times 5.500 turns at 1.885 ohms, 13/9. 
Miniature Moving Coil Differential Type. Single pole 2 -way, or centre stable. Two 
colts each 350 ohms. Minimum operating 8 
current 
micro-amps maximum 

p9. nominal w0 

contact 
maximum 9 milli -amps. Two 

way c Size current 100 mA at A.C. or 
D.C. 
Miniature 

13 x 1 x lin. approx., 
Miniature Type G.E.C. 670 Sealed, wire 
ends. 4 c /overs, platinum M1095, 12/9. 

With bell, 
Require only 

-° , , small batt- " ery. Suit - 
^ " - -" ' . a b l e f o r 

T 
office. fac- 

c Et.i¿5' ,ß house, ware- 
o or a ; i o u t s i d e 

ii Intercom- 
munlcation. 
59/6 each. 

MICRO-AMMETERS. 31n. diem. 0.50 
micro -amps. 33/9. 

TERNS: C.W.O. or C.O.D. No. C.O.D. under Il. Poet 1/9 extra under 92. 2/9 extra under 16. BRADFORD Open 9 to 8. Weds. until 1 p.m. Trade supplied. S.A.R. with all enquiries. 
Mail Orders to 2;11=7 field Road, Leeds 12. R.. MANCHESTER Callers to 5 and (Mecca) Arcade, Briggate, Leeds I. 

and LEEDS and 8 -10 Brown Street (Market Street), Manchester 2. 
(Manchester) Ltd. or 56 Morley Street (next to Majestic Ballroom), Bradford. 

E FRE TO AMBITIOUS EN GI NEER S - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 

ID shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less Man L25 a week, send for your 
copy of ',ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng., 
Electrical Eng., 

Civil Engineering, 
Radio Engineering, 
Automobile Eng., 

Aeronautical Eng., 
Production Eng., 
Building, Plastics. 
Draughtsmanship. 

Television, ate. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M I. Mech.E. 

A.M.I.C. E. 
A.M.I. Prod. E. 

A. M.I.M.I. 
A.1.0.ß. 

A.F.R.As.S. 
B.Sc. 

A.M.Brit.I.R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc.. etc. 

EQUIPMENT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.Y., Electronics, Etc., 
A.M.Brit.I.R.E. City 6 Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio a Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
HIE. T.l i ncor pora r- 
ing E.M.I. Institutes) 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE /2I ), 29 Wright's Lane, London, W.8 u 

Please send me your FREE 156.page 
"ENGINEERING OPPORTUNITIES" 

(Write it you prefer not to cut page) 

ADDRESS _. _...__...._...... ..... 

SUBJECT OR EXAM 
THAT INTERESTS ME 

...,.._ E 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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SOUTHERN RADIO'S WIRELESS BARGAINS 
PORTABLE TEST METERS. (As featured in March issue, pages 
1005 to 1010) 0 -5000 ohms; 0 -60 mA; 0 -1.5 v., 0 -3 v. 1216 each. 
METERS. 30 -0 -30 and 3-0-3 volts, with leads. I51 -. 
ATTACHMENTS FOR "38" TRANSMITTER- RECEIVER; 
Headphones 1516; Throat Microphones, 416; Junction 
Boxes, 216; Aerials, No. I, 2/9, No. 2, 5/3; Webbing, 41.; 
H ks, 5/6; Valves- A.R.P.12 416. A.T.P.4, 3/6. Set 
of five valves, I91 -. Postage on each item 116 extra (except valves). 
TRANSMITTER -RECEIVERS. TYPE "I8 ", MARK 1I I. Brand 
New, complete with 6 valves, etc. £4.10.0, carriage paid. 
ATTACHMENTS FOR "I8" TRANSRECEIVER. Head- 
phones, 15/6; Microphone 4a, 12/6; Aerials, 5/.; Morse 
Key, 616; Valves- A.R.P.I2, 416, A.T.P.4, 3/6, A.R.8, 716; Set 
of six valves, 251 -. Postage extra (except valves) 1/6 each item 
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2 -pin 4" spacing. 
F.T.241 20 to 38.9 Mc /s (54th and 72nd Harmonic). F.T.243 5700 
to 8650 kc /s (Fundamental), 4/6 each. Lists of available frequencies 
on request. Crystal Holders for F.T.24l/243, 1/3. F.T.241/243 
Crystals. New but not guaranteed (ideal for using the case or 
regrinding). 1216 per dozen, post paid. 
RECORDING BLANKS. New 13ín., 61_ each or 15 complete 
in Tin, £4. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. Wealth of gears, 
motors, blowers, etc. Ideal for experimenters. £3.12.6, carr. paid 
RESISTANCES. 100 Asstd. Useful values, new wire -ends, 
1216 per 100. 
CONDENSERS. 100 Asstd. Mica, Elec., Tubular, etc. New 
IS1- per 100. 
MORSE PRACTICE SETS. Key with Buzzer on Base, with 
battery, 12/6, postage 2/ -. 
LUFBRA HOLE CUTTERS. Adjustable. " to 3i ". 713. 
STAR IDENTIFIERS. 1 -AN. Covers both hemispheres, 516. 
VISUAL INDICATORS (IO Q4). Type 3 with 2 meter move- 
ments, 2 neons. New ,I21 -. 
MAGNETS. Strong Bar, 2" x }". 116 each. 
COMMAND RECEIVERS B.C. 454 3-6 Mc /s. B.C. 455 6 -9 Mc /s. 
Complete with 6 valves, new condition, 4716 each. 
POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
11 LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 

REPANCO 
HIGH GAIN COILS AND 

TRANSFORMERS 
for the 

HOME CONSTRUCTOR 
Send 6d. stamp for 
comprehensive List of 

REPANCO COMPONENTS 
and Easy -to -Build Receivers. 

RADIO 
EXPERIMENTAL 
PRODUCTS LTD 

33 Much Park Street 
Coventry 
Tel. 27114 

May, 1961 

GIAK: This month's bargains 
AMERICAN "SIGNAL" MORSE KEYS 

Type MI00 with switch. This excellent, lightweight, 
fast key is currently priced in U.S.A. at S6.85 (i2 10s.) 
and is offered at only 1216, p. & p. 1/6. Makes an acceptable 

present for the enthusiast. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K35B Telcon (round) 116 per yard. Post on above 
feeder and cable 116. any length. 
COPPER WIRE. 14 G., H/D 140fc. 171 -; 70ft. 8/6. P. & P. 21-. 
Other lengths pro rata. Stranded 7/25, 140ft. 101 -; 70ft. SI -. 
P. & P. 21 , 
RIBBED GLASS. Sin. aerial insulators, 116 each. P. & P. 1/6. 
CERAMIC FEEDER SPREADERS. bin, type F.S. IOd. each 
or 9/- dozen, P. & P. 2 : -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
116 each. P. & P. I -. 
2 METRE BEAM 5 ELEMENT W.S. VAGI. Complete in 
box with I x 2)in. mast head bracket. PRICE 49r -. P. & P. 3'6. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 118 per yard, P. & P. I lb. 50 ohm, 300 watt coax, very low 
loss, 116 yd. or 20 yds. 27/6, P. & P. 1/9. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc's. in 3 

switched bands. 3 5, 7, 14, 21 and 28 Mlcs. Ham Bands marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack. ONLY 19/6 EACH, post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ball race bearings. 50 pF, 519. 100pF, 616. 160 pF, 
716. 240 pF, 8/6, and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. If -. Also Flexible Couplers Il- each. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. under LI please). (By return service) 

10,000 VALVES 
SALVAGE GL 'A RAN'l'EED 

Stocks to Clear. Ideal for Spares. 
9d. Each 
1D6 601 12Y4 7199 EF50 
2D21 602 1502 ARS PM202 
306 6116 18 DI SP41 
4D1 6SA7 78 EA50 SP81 
6B7 6SC7 210VPT FB34 T41 
6B8 8D2 2050 EF36 TT11 
6C6 9D2 2151 EF37 VR21 
6C9 
2 /9d. each 
8A8 6F13 10F1 KT81 U22 
6AK8 6F'14 B36 KTW61 UF4I 
6B7 6F15 DF66 P61 VP41 
6C4 6J5 EF91 PEN45 VP133 
6F1 6K7 EL'J2 PEN46 Z77 
6F12 6K25 
5/9 each . 

5U4 6V6 12Q7 01176 PL38 
5Y3 6X5 12SK7 ECC81 PL81 
6A7 10P13 20D1 ECC82 PY80 
6F6 12AT7 20F2 ECL80 PY81 
61(8 12AÚ7 20P1 EF80 P230 
6P28 12116 35Z4 POC84 TH233 
6SL7 12K7 120L1 PCF80 UL46 
6SN7 12K8 162.5 PL33 
7/911. each 
U76 1,W76 

POST & PACKING 
One valve 7d. On six 118d. 

On One Dozen 2 /6d. 
P.P. COMPONENTS LTD. 

219 Ilford Lane Ilford, Essex. 
Stamp for FREE Catalogue. 

goo PRICES 
DOWN 

White Spot Transistors, 313 each, 3 for 
916, Red Spot Transistors 31- each, 3 for 
816. Yellow /Green Transistors 316 each, 
3 for 101 -. Red /Yellow Transistors, 519 
each, 3 for 16/6. 
Germanium Diodes I/- each, 3 for 216, 
716 dozen. Transistor Holders 1/3 each, 
3 for 316. Miniature Slider Switches 
DP /DT 2/9 each. Crystal Earpieces High 
Imp 816. Mullard Diodes 0A70, 0A79 or 
OA81 41- each. Vari -Loop Stick Coils 
M.W. with Transistor Circuits 4/6 each. 
Repanco DRXI Crystal Set Coil M & L 
with Circuit 216 each. DRR2 Dual Range 
Coil with Reaction, and Circuits 41- each. 
Reaction Condensers 0.0001 31 -, 0.0003 
319, 0.005 41 -. 
ALL COMPONENTS for P.W. TRANS- 
ISTOR POCKET SUPERHET, S.A.E. for 
Price List. 
Headphones Lightweight for Crystal Sets 
141-. Solon Instrument Soldering Irons 46 
Model 625 25 watts 24/-. 

ALL SENT POST FREE IN U.K. by 

PETHERICK'S SUPPLIES 
22 High Street, Bideford, N. Devon 

TRANSISTOR BARGAINS! 
Transistors trom 3/ -. All components 
for the P.W. Pocket superhet I.F. job 
tor 52.8.0. Resistors Bd. each. Complete 
set of coils, 3 I.F.s. and Oso. for 1916. 
Mallard coil outfits to wind your own 
coils 9/- set. Wire and coil data 6d. If 
You want to save money send a S.A.E. 
for our list. P.W. pocket superhet job a 
speciality. Transistor Specialists. 

JONNO'S 
32, Heathfleld Gdo.., Chiswick. 61.4 

RES /(AP. BRIDGE p . 1-2,_ 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 
RADIO MAIL (Dept. LP) 

Raleigh Mews, Raleigh Street, Nottingham 

66 GLOBE-KING " 
WORLD- FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose stamp for Postage. Kits from 
79/6 at your dealers, or direct from 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 

www.americanradiohistory.com

www.americanradiohistory.com


M 

May, 1961 PRACTICAL WIRELESS 95 

FIRST -CLASS 

RADIO COURSES . . . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how. F.-- FREE GUIDE --'e 

The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 1 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 1 

Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), 
A.M.I.P.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) I 
etc., together with particulars of 

our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 1 

career 
FOUNDED 1885 -OVER I 

v - .. 150,000 SUCCESSES. - 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148 HOLBORN 

LONDON, E.C.1 
S. Africa: P.O. Box 8417, Jó burg. 
Australia: P.O. Box 4570, Melbourne. 

SHORT-WAVE H.A.C. EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 
LA.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges, Hospitals. Public 
Schools, Hams. etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ". Price 25/ -. Two -valve Kit, Model "E ". Price 50 /-. 
New Addition: Model "K ". 
Super sensitive All Dry" Receiver. 
Special incl. price. Complete Kit. 77/-. 
All kits complete with all components, 
accessories and full Instructions. 
Before ordering call and inspect a demonstration receiver, or send for 
descriptive catalogue and order form. r 

POST THIS COUPON NOW! I 
"H.A.C." SHORT -WAVE PRODUCTS I 

(Dept. TH), 41 Old Bond Street, 
London V3'.1 

Please send me FREE and without I 
obligation your 1061 literature. 

NAME 

ADDRESS 

i`-----.mm -mum mum - 

BOOKS 
for 

CONSTRUCTOR 
NEW PICTORIAL. APPROACH TO 

(.EARNING 
BASIC ELECTRICITY. 5 parte. 
BASIC ELECTRONICS, 6 parts. 
The Complete Set sent on paymenli 01 
first instalment. 

LEARN WHILE YOU PAY 
Write for FREF Illustrated Prospectus 
plt'ing details of instalment plan! As 
advertised by THE TECHNICAL PRESS 

TRANSISTOR CIRCUITS Nos, 1, 2, 8. 4. 
2/9 each. 
RADIO TEST EQUIPMENT MANUAL 
2/10. 
RADIO INSTRUMENTS AND THEIR 
CONSTR t1C'TION. 2/10. 
ONE V ALVE RECEIVERS. T'WO VALVE 
itE('EIVERA. THREE VALVE RE- 
CEIVERS. FOUlt VALVE RECEIVERS. 
1/9 each. 
40 ITIt(IRT'S USING GERMANIUM 
DIODES 3/4. 
PRACTICAL TRANSISTOR RECEIV- 
ERS. 5 /8., 
TRANSISTOR SUPEHHET RECEIVERS 
8/, 
COIL DESIGN AND CONSTRUCTION 
MANUAL. 5/8. 
HIGH FIDELITY TAPE RECORDER 
FOR THE 11031E CONSTRUCTOR 2/10. 
PUBLIC ADDRESS SYSTEMS. 2/10. 
HIGH FIDELITY LOUDSPEAKER 
ENCLOSURES. 5/8. 
TRANSISTORISED CAR RADIO for the HOME CONSTRUCTOR. Fully illus- 
trated 2/3. 
1101S' BOOK OF CRYSTAL SETS AND sI31PI.E CIRCUITS. 2/10. 
ELECTRONIC NOVELTIES FOR THE 
CONSTRUCTOR Bradley. 5/8. 
ELECTRONIC GADGETS. Bradley 4/ -. 
RADIO CONTROL OF MODELS. 5/8. (SOmmerhofI. 
SERVICING TRANSISTOR RECEIVERS Pettit, 13/8. 
USING AN OSCILLOSCOPE. Easterling. 
7/ , 
BEGINNERS' GUIDE TO RADIO. 
Carom. New and Revised Edition, 8 / -. 

All above titles include postage. 
SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES 

BROMLEY, KENT 

BBC - ITV - F.M. AERIALS 
B.B.C. (RANI) I). Tele- 
scopic loft, 19/8. External, 
,S /D, 28/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -. 5 
Element. 32/6. Wall 
mounting, 3 Element. 33/9. 
5 Element. 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element, 
41/3. 1 +5 Element, 48/9. Wall mounting, 1 +3 Ele- 
ment. 58/3. 1 +6 Element. 
83/9. Chimney and mast mounting units also available. 

F.M. (BANG 2). Loft "H ", 28/ -. 3 Ele- 
men . loft. 52/8. S/D loft, 12/8. External 
SID. 28/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs, 1/3. Send 6d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road. Kenley, Surrey. 

Eddy's (NOTTM.) Ltd. 
172 Alfreton Road, Nottingham 
P.W. TRANSISTOR. Medium and 
Long Wave Pocket Superhet. 6 Matched 
Transistors and Diode. 150 m.w., push pull 
Output. Easy to follow. Printed circuit 
with all components marked. High 9in. 
internal ferrite aerial. Quality 2 }in. 
speaker size 5} x 3 x !fin. No technical 
knowledge required. No extras to buy. 
Total cost of all items ¿9.15.0. P. & P. 216. 

POCKET RADIO. 2 Transistor with 
miniature speaker. Complete with all parts. 
wiring diagram and full instructions 27(6. 
Batteries Ii -. P & P. 2/6. 

NIFE ACCUMULATORS. 1.25 v. Size 
3 x 2f x din. 7 amp. hrs. weight 13ozs. III I 

ea. P. & P. 1/6 one only add 9d. per cell. 
THROAT MIKES. Super Quality 21- ea. 
Post 9d. could be used for electrifying 
musical instruments etc. 

HANDMIKES. Carbon 3111. Post 1(9. 

VIBRATORS. 12 v. 4 pin 4 /II. Post II -. 
CRYSTAL SETS. Complete 2 wave bands. 
High gain. Good quality. 19111 also with 
transistor amplifier extra 9 /I1. P. & P. 2/6. 

HEADPHONES. High resistance to suit 
above crystal sets. Good quality 13/11 Pair. 
P. & P. 1/6. 

All above are new and guaranteed 

New or Surplus valves guaranteed and 
tested by return of post. 

CIC 7'6 MUI4 7'- 6C4 3/6 
DAF9I 4/9 PCC84 7/3 6CH6 9'- 
DAF96 6111 PCF80 7/3 6F6M 7'- 
DF91 3 /II PCF82 716 6F13 I1/6 
DF96 6/11 PCL82 716 6F33 6'9 
DL96 6/II PCL83 1216 615G 219 
EAF42 8/6 PCL84 1216 615GT 319 
EB41 6111 PENA4 12/6 615M 413 
E691 316 PEN46 716 617G 51- 
E13F80 8'- PEN36C B'- 6K7G 1 /II 
EBC41 716 PL8I 9/- 6K7GT 6/- 
EB34 I/3 PL82 7'- 6K7M 716 
EBC33 5111 P1.83 7/- 6K8G 5/3 
ECC35 5 /II PL84 10 /II 6P28 9/6 
ECC8I 5/3 PY3I 7'6 6Q7G 519 
ECC82 5111 PY80 71- 6SA7M 519 
ECC83 616 PY81 6/6 6SG7M 4/9 
ECC84 8/3 PY82 6/9 6SL7GT 6/6 
ECC85 7 /II R19 18/6 6SN7GT 4/3 
ECF80 9'- TDD4 7/6 6U4GT I0 /6 
ECF82 91- TY86F II /6 6V6G 4'9 
ECH42 7'9 U25 12/6 6V6GT 6'- 
ECL80 71- UAF42 8/9 6V6M 8/6 
ECL82 10'- UBC4I 7/3 6X4 5/9 
EF36 3'- UCH42 7/6 6X5 4/11 
EF4I 716 ULB4 7/6 OPI 6/II 
EF42 7/6 UL41 7/3 2A6 513 
EF50 1/9 UY4I 6/3 2AT6 7/6 
EF80 5'- UY85 613 2A17 5/3 
EF85 5 /II VP23 6/6 2AU7 S'II 
EF86 916 ID5 716 2K7 5/3 
EF89 70- IL4 3/6 2Q7 5'3 
EF9I 3/6 I R5 5/6 20D1 9/6 
EF92 4/6 !SS 4/6 25LTGT 7/6 
EL4I 7/3 IT4 3(11 25Z4G 7/6 
EL84 616 3Q4 71- 35L6GT8 /II 
EL9I 4'6 354 5111 35W4 6/9 
EY5I 7 /II 3V4 6/9 35Z4 5/3 
EY86 719 5U4G 4/9 954 1/6 
EZ40 6'3 5Y3G 5/9 955 2/6 
EZ41 7'- 5Z 4G 7/6 956 3'6 
EZ80 6/- 6A7 10'- 80 7'. 
EZ81 6/9 6AQ5 61- 9001 3/II 
GTIC 6/11 6AT6 7l- 9004 3 /II 
KT33C 6/6 6B8G 2'II 9005 3/11 

Any parcel insured ageing' damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers risk. Post 
and Packing 6d. per valve. extra. C.W.O. 
or C.O.D. only. C.O.D. charge 3/. extra. 

S.A.E. with enquiries. 
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Matched Sets of 
Transistors 

SPECIAL OFFERS- 
FULLY GUARANTEED 

6 Mullard Transistors 
and Diode 

1-0C44 ONLY 
2 -0C45 601- I -0071 
2 -0072 PER SET 

and 
. I-0A81 
or with 2 -0A81, 6216 

6 Edlswan Transistors 
and Two Diodes 

I -XA102 
2 -XA101 ONLY 
I -X8103 
2 -XCI%I 5716 

and PER SET 2- Diodes 
6 Mullard Transistors and 

Diode - I watt output 
I-0C44 ONLY 
2 -0C45 62,6 
1 -0081D 
2 --OC8I PER SET 

and 
1 --OA81 
or with 2 -OA8I, 651- 

4 Mullard Transistors 
for I watt amplifier 

I -0071 
1 -OC81D ONLY 
2 -OC81 

with Cooling 4916 
Clips PER SET 

Screened 

, J 

; ? :_ - 

- 

MC 24 

Crystal Microphones 
ACOS 39 -1 Stick Microphone with 
screened cable and Stand (List 5 gns. ), STOP PRESS ! 3916. P.P. I16. 

ACOS 40 Desk Microphone with SPECIAL OFFER screened cable and built -in Stand (List 
501 -), 1716. P.P. 116. 

ACOS 45 (Illustrated) Hand Microphone RV V. Superhet, all items as 
. with screened lead, very sensitive, listed on back page now . . 

- 2916. P.P.'Tr6: `.- - - -. - 

Stick Microphone with muting switch. 
V 

£8 - 
19 

- L 
cable, etc. 4216. P.P. 116. £8 7 
Illustrated leaflet on request 

t 
(1 ./- ̀ - -'- 
I}d; :ai 
»,- á 

J - -- 
BUILT, TESTED, 

1 READY TO t 
E5. I U.0 

ALL TRANSISTOR 
O TIME SAVER O 

OFFICE OR HOME TELEPHONE 
PICK -UP AMPLIFIER * No more "Holding On ", wasting e me 

waiting for your call to come through. 
When it does clic amplifier can be 
switched off if required. No connections, 
lust Sellotape the pick -up coil to back of 
phone as above. 

USE S -inch speaker; 3 months battery 
life; 400mW output. P.P. Now with the New "Hi-Sens" Amplifier, 

SUNDRIES 
* 9.065 Mcrs 3rd Over - 
tone Crystal for 
Mc /s Model Control 
Transmitters. 1216. * 7 section chromed 
Telescopic Aerials, 42in., 
12th; 64in., 1716. * Transistor Ultra -sub- 
min components in 
stock; I.F.s, Gangs, 
Speakers, Aerials and 
Transformers - and we 
mean Ultra- submin. * loon ohm Personal 
Phone with Leads and 
Jack Plug and Socket, 
1716. * ACOS Crystal Hic 
Inserts. 2ìn., 1216; l }in., 
716; k x tin., 716. 

Send or new illustrated 
f list. 

ALL COMPONENTS IN 
STOCK for "WEYRAD" 
6- Transistor Superhet. 
Booklet I/3 os[ tree. 

p 
Leaflet on 'request. 

MULTI RANGE TEST METERS 
Model A -IO (S00 Micro -amp. movement) D.C. 
(2K per volt) 0/10/50/250/50011,000V A.C. (2k per 
volt) 0/10/50/250/500 /1,000 D.C. current 0/0.5/25/ 
250mA. Resistance: 0 /10K /I Meg. Size 5; x 3# a 

1 }in. Weight 17 oz. inclusive of test prods 
instruction book and batteries. E4.17.6. P.P. 1/6 

Model B -20 (100 Micro -amp. movement) D.C. 
(10,000 ohms per vol[) pí0.5/2.5 volts D.C. (4,000 
ohms per volt) 0/10, 50/250/500/1,000V A.0 
(4,000 ohms per volt) 0/10/50,250/1 000V D,C. 

- _ 

.. r 
"' > . -L 

)_ , 

j 
- l l r,) _, 

^- ,o ta ` 

All the above Transistors 
are 1st Grade and selected 

for Performance 

Current, 0/0.1/2.5 25/250mA. Size 5i x 3) x 2 1-in. ._. 
Weight 24 oz. inclusive of test prods, instruction .o0F A,0 -' 
book and batteries. ... E6.10.0. P.P. 116. 

FULLY GUARANTEED - EASY TO USE A 

Shin Transistor Superhet 
MEDIUM, LONG AND 

SHORT WAVE 
(Units can be used for other circuits) 
UNIT I 

Press Button Osc /Mixer stage. OC I70 
Transistor. S.W. 5.9 to 19 Mc's: 
MW 510 to 1620 kc /s: LW 150 to 
275 kcis. Printed circuit. Size 3.4 
x 2.1 x I.8in. Output 465 kc /s I.F. 
PRE -ALIGNED AND TESTED. 
90'3. P.P. I' -. 

UNIT 2 
465 kc /s I.F. Amplifier, 2 -0C169 
Transistors. Double tuned I.F.T.'s. 
Diode Detector, A.V.C., etc. Printed 
circuit. Size 3} x 1+ x lin. Ready 
to use. PRE -ALIGNED AND 
TESTED. 92t6. P.P. l' -. 
UNIT 3 
4 Transistors, I wart Audio Amplifier 

for 
2- SmV i br 

I watt. 2 -OC71, B. Sm 
input 

Printed circuit. Size 3 x 2.2 x 1.2 in. 
Ready to use. 9216. P.P. It -. 
SUNDRIES (FOR ABOVE UNITS) 
8 x ¡in. M.L.S. Ferrite Aerial and 
Coils. 1216. 
I76pF ... 176pF Tuner, 916. 2 -15 pF 
Trimmers, 11- each. 7 x 4in. 3 ohm 
Speaker, 201 -. 
Fully Illustrated Booklet . 2'6 

$ 6- TRANSISTOR RADIO 
Sise 3 x L) x iri * THE WORLD'S - - - - -_ 

SMALLEST RADIO ._.. % 
t 

with Speaker / 1 

6 TRANSISTOR 
¡ 

PRACT CAL TRANSISTOR 
CIRCUITS 3/6 post 'ree 

easy plans Contains cas to follow laos of 40 
all transistor units, including light 
operated switches, amplifiers, trans - 
miners, receivers test oscillators, 
signal tracer, hearing aids, radio 
control, etc. All parts available 
separately. 

* Designed for the Home Constructor 

i ITS INTO VEST 
POCKET or PURSE .......... .. r 

_ Complete wan Batteries 
Leo her Cote, Earphone, r 

Presen.ation Box. 

All your favourite station; 
including Luxembourg. 
Superhet Circuit wits, 
Push -Pull output on tin. CASH 
speaker. 

- 

_ 

C.U.D. 
Reg. 
Post 

OR 

1 2 

RANGER-2 
540 to 1600 kcis coverage. gns gns 

BUILT& READY TO USE 
PEi.50 NAL POCKET RADIO * Two High Gain Transistor 

Version 01 "Ranger -3" -See back 
page. Similar in appearance and 
performance. 
ALL P.P. 116. Ever 
PARTS 5916 thing supplied. L, 

Pictorial plans and description 
FREE ON REQUEST 

TRANSISTORS 
From 6 each 3'6 each 

SEND FOR NEW FREE LIST WITH 
DATA AND USES 

FULLY GUARANTEED 
We can supply a Transistor for every need! 

LET US HAVE YOUR ENQUIRIES 
FOR COMPONENTS 

Henry's Radio Ltd 
Opposite Edgware Road Tube Station 
OPEN MON. co SAT. 9 -6, THURS. I o'clock 
Telephone N. to AT. 1008/9 

Free Lists Return. 
Valves, Quartz, Crystals, 

Transistors and 
Components. 

5 HARROW ROAD LONDON W.2 I SEE BACK PAGE I 
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Practical Wireless 
BLUEPRINT 

ALL OF these blueprints are drawn full -size and 
although the issues containing descriptions 

of these sets are now out of print, an asterisk in the 
list below denotes that constructional details are 
available free with the blueprint. 

The index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

Title Number 

CRYSTAL SETS 
Junior Crystal Set ... PW94* 2/- 
Dual -wave Crystal Diode PW95* 2/6 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street. 
London, W.C.2. 

SPECIAL NOTE 
THE following blueprints include some pre -war 

designs and are kept in circu ation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers ere no 
longer stocked by retailers. 

Price Title 
A.C. Fury Four ... 
Experimenter's Short Wave 
Midget Short Wave Two 
Band -Spread Three (Battery) 
Crystal Receiver ... 
Signet Two (Battery) ... 
Simple S.W. One -valver ... 
Pyramid One -valver 

STRAIGHT SETS 
Battery Operated 

Modern One -valver 
All -dry Three 
Modern Two -valver 

SUPERHETS 
Mains Operated 

A.C. Band -pass Three ... 
A.C. Coronet -4 ... 
A.C. /D.C. Coronet 

PW96* 
PW97* 
PW98* 

PW99* 
PW 100* 

PW101* 

MISCELLANEOUS 
The PW 3 -speed Autogram ... -* 
The PW Monophonic Electronic 

Organ .. ... ... ... - 
TELEVISION 

The PT band III converter ... -* 

2/6 

3/6 
3/6 

4/- 
4/- 
4/- 

BBC Special One -valver ... 
Short -Wave Two ... . -. 

Short -Wave World Beater 

Standard Four Valve S.W. 
Enthusiast's Power Amplifier 
Standard Four Valve ... 
Listener's 5 -Watt Amplifier 

Number 
PW'_0* 
PW30a* 
PW38a* 
PW68* 
PW71* 
PW76* 
PW88* 
PW93* 

Price 
216 

2;6 
2/6 
2/6. 

2/- 
2/6 
2/6 
2/6 

AW387* 2/6 
AW429* 2/6 
AW436* 3/6 

... WM383* 

... WM387* 

... WM391* 

... WM392* 

3/6 
3/6 
3/6 
3/6 

QUERY COUPON 
This coupon is available until Sth May. 1961, and 
must accompany all queries in accordance with 
the notice on our "Letters to the Editor" page, 

PRACTICAL WIRELESS, APRIL, 1961. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House. Southampton Street, London, W.C.2. and printed in England by WATMOI'GHS LIMITED. Idle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A /sta), Ltd.. South Africa and Rhodesia CENTRAL NEWS AGENCY. LTD. Subscription ratr including postage for one year Inland £1.3.0. Abroad £l.1.6 (Canada 19s.í. Registered at the General Post Office for the Canadian Magazine Post. 
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Size 41 x 3 x 14in. 

* RANGER 3 * 
NO EXTERNAL AERIAL OR EARTH 

3- TRANSISTOR and 2- DIODES 
PERSONAL POCKET RADIO with 5 

stages giving clear reception on medium 
wave, amateur top band and shipping. 
Only first grade components used 
throughout. 

Easy to follow instructions 
with pictorial layout. 
Reception of Radio Luxem- 
bourg guaranteed (most 
areas). 

Free Instructions and Price 
List on request. Easy to build. 

AFTER SALES SERVICE, GUARANTEED SUCCESS 

ALL COMPONENTS 

7916 P.P. 116 

NO EXTRAS TO BUY 
Everything Supplied. 

27 Mcs. MODEL CONTROL RECEIVERS 
" SUPERTONE I -C" 

New design 3- transistor transformer 
coupled receiver for 27 Mc /s model 
control. Uses OC169/0C71/0C72 
transistors. Overall size 2f x 2 x [fin. 
Range about } mile. Easy to build. 
*OUTPUT to MIN. RELAY 

VOLT OPERATED 
"SUPERTONE 3 -C ". (3- CHANNEL 
VERSION AVAILABLE, 69f11 P.P. 116.) 

GUARANTEED RESULTS - 
DIAGRAM FREE * 

New, with new * BABY SITTER * circuit design. 

Cost of Parts 

6916 P.P. 1/6 

RELAY 24f- 

ALL TRANSISTOR BABY OR 
INVALID ALARM 

Battery operated, push -pull, 
250mW output. Low impedance 
microphone enables unit to be 
used up to 200 yards. Output on 
Sin. speaker. 

GUARANTEED for 6 MONTHS 
and 100% SALE. 

Microphone is placed within 6 ft. of Baby: twin flex is taken 
to amplifier unit and placed in any room required. 

COMPLETELY BUILT £5.10.0 P.P. 216 AND TESTED 
Used All Night, Every Night, Battery Life 3 to 4 months 

750mW TRANSISTOR AMPLIFIER 
OVER I WATT PEAK OUTPUT 

Uses 0071, OCSID and, 2 -OC81 matched transistors on 
Printed Circuit. Size 4 x 2fins. 3 ohms output. Very sensitive. * BUILT 

AND 
TESTED 

7916 
P.P. 1 1. 

Supplied with diagrams showing uses. 

Ideal for Record Player, 
Intercomm, T.R.F. or 
Superhet Tuners, etc 

REPANCO MINI -4 

ALL PARTS 

4- Mullard Transistor 
5 -stage medium and 
long -wave superhet. 

21-inch SPEAKER. 

Easy to build and use. 

Moulded Case Size: 
51 x 31 x !fins. 

£6.19.6 P.P. 116 

'PW' ROADFARER * 
las described in April edition of Practical Wireless) 

A.M. and F.M. 

7- transistor mains /battery 
portable in attractive mould- 
ed case. Slow motion tun- 
ing; telescopic aerial; 7 x 4in. 
speaker; Ferrite aerial, etc. 

Full tuning medium wave 
and VHF F.M. for clear 

reception of all programmes any- 
where in the country. 
500mW push -pull output with 
Mains or Battery supply built in. 
PRINTED CIRCUIT -SEVEN 
TRANSISTORS. 
FULLY ILLUSTRATED 
BUILDING INSTRUCTIONS 

All Parts as Specified 

18 G NS. P.P. 3,6 
All components sold 
separately. List on 
req uest. 

* 'PW' 6- TRANSISTOR * 
MEDIUM AND LONG WAVE 

SUPERH ET 
(as described November P.W.) 

A sensitive superhet with 
150mW push -pull output on 
24in. speaker. Uses 6 first grade 

Mullard transistors and printed 
circuit. Moulded cabinet. 

All parts sold separately. Send 
for list. Illustrated Building 
Plans, 116 plus post. Size 5f x 3 x lin 

ALL PARTS REQUIRED £9.19.6 * NO EXTRAS TO BUY -EVERYTHING SUPPLIED * 

911111 

3- TRANSISTOR and DIODE PERSONAL 

w 
POCKET RADIO * SUPER 3 * 

A simple to build local station radio 

[r 
e 

QUALITY OUTPUT ON 
PERSONAL EARPHONES. 

with personal earphone output. 
Built -in Ferrite Aerial and Battery 
luting 9 months. 

ALL PARTS 

37f6 P.P. 116 

NO EXTRAS TO BUY 
Size 4j x 3 x Ifin. 

* IDEAL for BEGINNERS 

NEW EASY DIAGRAMS, 116 plus post. 
PARTS LIST FREE ON REQUEST 

* TRANSISTOR FM * 
Pre -built Tuner Units Fully Tunable 

DETAILS ON REQUEST j 

PLEASE 

TURN 
PAGE 

CONTESSA 
6 TRANSISTOR MEDIUM AND 

LONG WAVE SUPERHET 
TERRIFIC SENSISTIVITY 
UNBEATABLE IN PERFORMANCE 

AND APPEARANCE 

SPECIFICATION 
425mW Push -Pull Output 
6 "Top- Grade" Ediswan Transistors 
New Type Printed Circuit with all 
Components marked 
Full Medium & Long Wave Tuning 
High "Q" Internal Ferrite Aerial 
Car Radio Adaption and AVC 
Slow Motion Fingertip Tuning with 
Station Names 
"Hi -Fi" Quality Speaker 
Attractive Rexine Covered Cabinet 

TOTAL COST OF ALL PARTS 

£11.10.0 P.P. 3'6 
NO EXTRAS TO BUY 

COMBINED PORTABLE AND 
CAR RADIO 

Call for demonstration. No technical 
knowledge necessary. All parts sold 
separately. New Descriptive Leaflet 
and Prices on request. 

Henry's Radio Ltd 5 HARROW RD. LONDON W2 

Opposite Edgware Road Tube Station. PADdington 1008/9. Open Monday to Sat. 9 -6, Thurs. I o'clock 

* COMPLETE COMPONENT LISTS FREE ON REQUEST * 
NOT ALL OUR JNITS ARE ADVERTISED ABOVE, SEND FOR DETAILS OF OUR RANGE 
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